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Tilt* .idvantages of an industrial survey have gener¬ 
ally liccn iccognised, lnit they arc apt to be exaggerated 
on Hie one hand, and undervalued on the other. By 
•some, the inquiry l'-.expec led to mark an epoch, if not 
to usher in a nflllennmm* while others, with a less 
optimistic bent of mind, consider it to be of necessity 
Mipeflicial, and useless for practical purposes unless 
•Supplemented bv a complete economic survey. 

Neither attitude is altogether correct. A review of 
the present slate ot Punjab manufactures can effect no 
miracle; if cannot even obviate the need for the 
detailed investigation which should be made by tech- 
•nic.il experts before any new enteipiise is set on foot. 
At the same time its result need not be a mere antho¬ 
logy of barren platitudes, strung together for the 
delectation of the carpet knights of industry. A sm vev, 
if properly made, may hiing to light much useful 
'information that has so tai lain hidden in Government 
ottioes, and may supplement such information with 
the tacts and tlu- figures which can olfen be collected 
satisfhctoiily only tlumigh the *igency of public ser¬ 
vants. It *mav go a little further, and set in correct 

i* ** 

perspective the actual and possible industries of the 
Province m accordance with their joc.il importance. 

The work now presented to the raider does wot 
travel beyond the British Punjab, and it deals oply 
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with its lyamifacturing industries, that is to say, with 
those industries in ‘which the raw material is appre¬ 
ciably altered by means of .human skill or labour. 
Mineral, agricultural and forest products, with the 
exception ol such as constitute the basis of a manu¬ 
facture, lie, therefore, outside its scope. On the other 
hand, though most of the industries included in its 
range are already in existence, or are capable of being 
started at once, it treats of several that are mere 
possibilities, destined to await a higher standard of 
geneial and technical education, and a greater familiar- * 
ity with methods of industrial combination than yet 
exist in the Punjab. 

lcven with these limitations, the task before" the 
writer is of wide extent ; and there would seem to be. 
no end to the multitude or complexity of the questions 
he is called upon to answer. He will congratulate 
himself if these pages do nothing more than help to 
form a sound public opinion on the resources and 
possibilities of this Province, and the extent to which* 
they could be developed by the people with the suppoit 
ot the Government. 

The procedure followed in making the suivey wris 
as follows : The writer studied, in the first place, 
all the available literature, published or otherwise, < 
.on the arts and crafts of the Province, and then 
visited the principal centres of trade and industry 
m order to inquire personally into the state of the 
markets, and the local resources in labour, capital,* 
communications and raw products. He interviewed 
the workers in every industry, and heard and considered* 
all tficy had to^say about their difficulties and require¬ 
ment. He *ilso put himself m touch everywhere 
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with officials' and others likely to supply «him with 
reliable information on industrial matters. At the 
same time he discussed.with selected capitalists (not 
necessarily the richest or best known), the kind of 
information which they would like to see collected on 
various heads. 

Exhaustive interrogatories on the points that re¬ 
-named for further inquiry were then sent to corres¬ 
pondents all over the Province, and, pending the 
receipt of their replies, the writer toured through 
some of tli 4 ‘ important seats of commerce and manu¬ 
facture in otherf parts erf India, lie had the good 
fortune to meet not a few industrial and business 
experts, and he visited many factories and trading 

• establishments of interest to an inquirer from the 
Punjab. He takes this opportunity of acknowledging 
the courtesy with which he was everywhere received. 

The second stage of his labours was reached when 
he commenced the draft of this work. Copies of each 

• chapter as lirst written were sent for criticism both to 
scientists and practical experts, and on receipt of then- 
observations further information was requisitioned 
from the local reporters. The chapter in question 
was* then revised or re-written, the whole process 
being repeated several times in some cases. 

It is hardly necessary to mention that the statement^ 
in this work are to be taken on the s5le responsibility 
of the writer. * * 

• TTe nufct place on lecord his deep s«nse of obligation 
to the many distinguished gentlemen who helped him 

*at qvery turn. Without their co-operation, indeed, he 
would have failed to obtain results o(jany value.. In 
the liist place he thanks Mr. \V. S. Haihilton, I^C-S., 





VI 


INTRODUCTION-I'K'KK.UOKY. 


Director), of Industries, under whose depaitmental 
control the survey was made, for constant support and 
sympathetic advice and criticism, which, in a work of 
this kind, were invaluable. Professor \V\ndham k. 
Dunstan, LL.D., F.K S., Director of the Imperial Insti¬ 
tute, London, looked through several chapters of the 
book, and sent much original information on drugs r 
and animal pioducts, as well its the valuable note on 
loofahs (Appendix II.). The Hon'hle Mr A. Chatterton, 
Director of Industries, Madras, contributed useful 
information on cotton, wool, silk,< tainting, and glass.* 
Sardar Puran Singh, Imperial Forest Chemist, was 
good enough to write exhaustive notes for the writer’s 
use on essential oils,turpentine, wood distillation; etc. 
The Hon'hle Mr. B. Robeitson, I.C.S., C.S.I., C l.K.,. 
lately Member, and Mr. W. Maxwell, I.C S., lately 
Secretary, Department of Commerce and Industry, 
enabled him to consult some confidential* papers of 
the Government of India, which proved of great use. 
H. H. the Maharaja ul Gwalior afforded him every' 
facility for inspecting the pioneer factoiies set up bv 
him in his model state. Much assistance was received 
in various directions from Mr. \V. C. Renouf, I.C.S., 
Director of Agriculture, as well as from the staff of 
his Department ; from Mr. F. Noel-Paton, Directof- ' 
, General of Commercial Intelligence, Mr. C. W. F. 
Cotton, I.C.S., bllg. Director of India,,tries, Madras, 
Mr." I. H. Bui kill. Reporter on Economic Products, 
Professor F. \V.Sedgwick,Thomason College*, koorkee, 
the Hon'hle Kao Bahadur N. R. N. Madholkar, Akola 
(Berar), Dr. Rash Bihan Ghosh, C.I.E., Calcutta,, the 
Hon’hle Mr. Justice Sankaran Nair, Madras, Mr. James 
S. Cotton, lately Editor, Imperial Gazetteer of India, 
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and Mr. ft. Burdon, I.C.S. Useful items>f,mform;i-\ , 

tion were supplied by Messrs. A. Slrakespear, Cawnpoie, 

D. W. Aikman, Sanitary t Engineer, Punjab, 1). Smiter 
Robertson, Thomason College, Roorkee, A. ]. Uibson, 
I.F.S., M. L. Darling, I.C.S., and \V. Mayes, I.F.S., by 
the Secretaries of the Chambers of Commerce, Karachi 
.and Bombay, and the Collectors of Customs of those 
poits and of Calcutta. Messrs. Beigmann, H oil man n 
& Co., of Bombay, and Messrs. Martin & Co., of Cal¬ 
cutta, supplied a number of estimates of plants and 
•.machinery.,. » , 

Coming now la particul tr subjects, the writer must 
tender his eoidial thanks to the Hon ble Mr. |. MeC. 
Don:*, I.CS., C.S.I., Col. C. J. Bamber, I.M.S., Mr. I). 
.Hooper, Indian Museum, Calcutta, Professor C C. 
Caleb, Lahore Medical College, and Mr. A. C. Hap¬ 
less, Superintendent, Botanical Gardens, Saharanpur 
(Bolanicaltsubjccts) ; the Hon’ble Mr. Fa/albhoy C 
Ibrahim, President, Bombay Millowners’ Association, 

• Seth Narot,Hildas Morarji Goculdas, Millowncr, Bom¬ 
bay; Khan Bahadur Bezonjee D. Mehta, Manager, Em¬ 
press Mills, Nagpur, and Mr. G. K. Tipnis, Manager, 
tjanooman Maliadeo Mills, Delhi (Cotton Industries) ; 
tile Manager, New Egerton Woollen Mills, Dhariwal, 

• a*ul Mr. A. H. Silver, Manager, Cawnpoie Woollen 
Mills (Wool) ; Mr. G. C. Sen, M.A., F.C.S., Dyeing 
Expert, BengaJ Technical Institute, Calcutta, and Dr. 
Suter, Consulting Chemist to the Badische Amlin-mild 
^oTET-Falwik agency, Bombay, both cji whom contri¬ 
buted able afld exhaustive notes (Dyeing ancf'Calico 
•Printing) ; Mr. A. Fraustadt, Skin Merchant, Amritsar, 
Sir’Adamjee Peerbhov, Proprietor, Sion Tannery, 
Bombay, and the Manager, N.-W. Tannery, CoV Ld., 
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Cawnpofc '(Tanning and leather-work) ; The Rev. 
Professors of Science, St. Xavier’s College, Bomhay, 
and Professor B. Monat Jones, Government College, 
Lahore (Chemical Industries); Dr. Hoffman, Manager, 
Cotton-oil Mill, Akola (Oils); Mr. \V. H. Harrison, 
Madras Agricultural Chemist, Coimbatore (Sugar, etc.); 
Mr. P. H. Swinchatt, Headmaster, Government Indus-, 
trial School, Lucknow (Woodwork); Mr. R. Pearson, 
Imperial Forest Economist, and Mr. C. P. Fisher, 
Conscivator of Forests, Punjab (Forest Products); Mr. 

T. II. I). La'Touche, Olliciating Di^ectonof/heGeologi-* 
cal Survey of India, Dr. I« L. Fermor of the same 
Department, and the Bikaner State Department of 
Mineralogy (Mineralogical subjects) ; Mr. W. S. 
Hadaway, Principal, School of Arts, Madras (Enamel¬ 
ling on Metals, etc.) ; Mr. E. J. Hawkins, Manager, 
Indian Aluminium Co., Madras, and fsir Thomas 
Holland, F.R.S., Director of the Geological Survey of 
India (Aluminium) ; Mr. E. K. Fern, Pottery Expert, 

J. J. School of Arts, Bombay {Pottery' 1 ; Professor B.« • 
M. Mukerji, Thomason College, Roorkee, and Lala 
Alakb Dhari, Secretary, Ambala Glass Works (Glass); 
Mr. D. Thomson, Mining Engineer, Dandot (Dandpt 
Colliery). * 

Finally, the thanks of the writer are due to all tfce. 
Deputy Commissioners and Settlement Officers in the 
Province, the 'Engineers of the Punjab Irrigation 
Department, and the Settlement Commissioner, Kash¬ 
mir, for the intimation which they have unirle’oifsly . 
sent hAn from time to time. * 

Excellent reports on the industries of their respective 
districts were received from the following irtem- 
hereof the‘•Provincial Service: Khwaja Tasadduk 
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Husain, B.A., Delhi j Munsjii Nasir-ud-din,‘Gm*daspur; 
Pir Kamar-ud-din, Ludhiana ; and Sheikh Din Moham¬ 
mad, M.A., Jullundur., Also from Lala Shankar 
Das, Tahsildar, Amritsar; K. H. Sheikh Ghiilam Sadik, 
Hon. Magistrate, Amritsar; Sheikh Ghulam Vasin, 
Pleader, Jhang ; Lala Niamat K’ai, Inspector of Sanita¬ 
tion, Multan ; Lala Kundau Lai, B.A , LL.B., Munsilf, 
Hoshiarpur; and Munshi Barkat Ali Khan, M.A ,LI,.B., 
Munsilf, Hoshiarpur. A useful account of the in- 
dustiiesof Lahore Citv was compiled by Pariah Singh, 
Octroi Superintendent, Lahoie. 
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The Punjab lies between 27°39' and 3t°2' N., and 
between GSDl’T and 7!>°2' K., and, including the Feuda¬ 
tory States (36,532 sq. miles), covers 133,711 square 
miles, or afiout a Tilth of the area of Japan. It 
is for tire most pait a vast alluvial plain, but is 

naturally divided into (I) The Himalayan region, 

«■ 

(2) The submontane region from the |umna to the 
Indus, (5) The Salt Range plateau, (4) The south¬ 
western plains, and (5) The western poition of the 
Indo-Gangetie Plain West. 

Of these divisions the submontane, including the 
districts of Ifoshiarpur, Jullundur, (lurdaspur and 
Sialkot, is the most fertile, and may also be considered 
to be the heart of the industrial Pun|ab. The Canal 
Colonies m the centre of the Province, however, ate 
aifiong the most flourishing agricultural communities 
in the Indian Empire. The Salt Range is barren in 
places, while the last two divisions become so Inwards 
the south, where they merge into the limitless wastes < 
of Sind and Rajasthan. 

• • « 

. ’Lbi- - climate of the plains is subject to great extremes 

in both wintey and summer. In Janu.try and ^'bi n¬ 
ary the temperature commonly falls below freezing 
poiirt at night, while it seldom risys above 75° F. in 
the daytime : and nothing can surpass the bright 
sunshine and the keen invigorating air of the Tyur 
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cold wc.'.lher months. In summer, on the other hand, 
the tierce dry heat, which is at its worst in the south¬ 
west, is only exceeded on the sun-baked plains of Sind. 
The thermometer then records horn 115° to 121° F. 
in the shade by day, and seldom less than 79° bv 
night. 

There are two rainy seasons, the first between 
the end of December and the end of February, and 
the second from the latter part of June to the middle 
of September. The rainfall is heave on the Himalayas 
and ranges between •‘10 and Ml .nches ,n the sub-'"* 
montane zone; but it decreases rapidly the further 
one travels away from the lulls, until it sinks to a low 
and variable figure in the west and the south-west. 

The population of the province amounts to 20 
millions in 1911, besides the 4{ millions in the Feuda¬ 
tory States. The average density in British teiritoryis 
2On persons per square mile, but the figure rises to ;1()5 
in the submontane, and to 294 in the Indo-Gangetic 
Plain, while it is as low as 124 in the south-west dry 
area. Of the several districts, the most thickly popu¬ 
lated are Julhindur, with an average of 5(10 per square 
mile, Amritsar with 550, and Delhi with 510. The 
Mohammadans form the most numerous community, 
being 55 per cent, of the whole. They predominate in 
the west and in the submontane tracl, while the Hindus 
are in the majoiity in the Indo-Gangchc plain and m 
the Himalayan hills. The Sikhs constitute about 10.1 
per cent, of the population. 

Nowhere in India is the caste system looser than in 
the villages of the Punjab, and even in the tqwns, 
where its bon/ds are more rigid, Hindus of the higher 
castes will eat with each other. It is only within the 
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Delhi division that the .strict Brahmatfistft of the 
Gangctic Valley comes into evidence. Occupations, 
however, still continue to he hereditary, even among 

Hie Mohaminadans, ?md the action of the new econo- 

• 

mie forces lias not yet materially disturbed a system 
evolved by the necessities of an immemorial past. 

• The typical Panjabi is tall, spare and muscular, 
Attaining to a splendid physique in the villages of the 
Manjha and the Malwa.’ He is an enterprising 
emigrant, and not only moves freely over the Indian 
'Empire, birt hAs pAicbuted to the four corners of the 
earth in search*for higlfbr wages. Hongkong and 
, Aden are only the first stages of Ins peregiillations to 
the feist and to the west. The Californian navvy 
already tears his competition, while Uganda and West 
Africa, Singapore and the Treaty Ports of China 
welcome him for police and other service. 

No fewfr than ali per cents of the total population 
of the Province are supported by agriculture. The 
artisans follow long behind with barely 20 per cent., 
while commerce and the professions afford a livelihood 
to only 2'8 and 2-2 per cent, respectively. A few facts 
relating to the dominant industry may therefore be 
givc*i. 

* There are two harvests, the rabi or spring, sown in 
October or November and reaped in April or May,, 
and the kharif,or autumn sown from June to August, 
and' reaped from early Sepfembcr to the end of 
DecemheT. The kharif harvest is closely followed by 
the rabt sowings, while to the rabi often succeeds an 
extta harvest, galled zaid rabi, chiefly of tobacco and 

, • 

1 The type degenerates, however, in the river,n# tracts, wijile in 
the south-east it approaches to Ilia! at Hindustan. 
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the like; gathered in |uge. The total cultivated 
area is 44,612 square miles, of which o5 per cent, is 
irrigated by artificial means :,24 percent, from canals, 

10 per cent, from wells and 1 per cent, from tanks 
and other sources. To this will be added within the 
next decade the area protected by the vast irrigation 
scheme sanctioned in 1005, which will cost 1,010 lacs 
of rupees. At the present time, two tiacts are 
exposed to drought, one to the south-east embracing 
a part of the Delhi division, and the other extending 
over the districts of Gup at and Jhelum, with paits of" 
Attock and Gurdaspur. So far, taihines have been 
severe only m the foimer region, of which Hissar is 
the centre. * 

'I'he unparalleled economic progress of England,m 
the latter half of the eighteenth century was in no 
small measure due to the simultaneous development 
of agriculture and manufactures. In the V'uniab the 
two are so intimately allied that permanent improve¬ 
ment m either is impossible unless they grow m elose" ■ 
interdependence. Agi iculture not only supplies tin- 
raw material to all the local industries (the mineral 
wealth ol the Province is small), but also altords ,a 
subsidiary occupation to a great many aitisans, who 
flourish with its prosperity and are ruined when the ' 
.crops fail. Agriculture needs, therelore, to be im¬ 
proved here in the interest of manufacture, while indus¬ 
tries should Ire slatted “in the interest of agriculture. 

Efficient means of communication always stimulate 
the production of commodities, and nature has been 
generous to the Punjab in providing ample facilities 
for *(he construction of railways. The Province is 
serveil by th? North-Western Kailway, which, with 
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its feeders and strategic extensions, commands the 
whole of the Province, and links ti up with Karachi, 
its natural port. Into, Karachi is poured all its 
agricultural wealth, wild through Kaiachi come (he 
sugar and the piece-goods,* the bullion, hardware and 
copper that are brought in exchange. 

, In addition to 8,750 miles of railway there are 2,000 
miles of metalled and 20,000 of unmet,died roads, 
which connect town with town and village with 
village, and lead the produce of the count) y to the 
•markets. 'Jilicrt; an* besides, the river Indus and the 
lower reaches cA the Jh»lum, the Clienab and the 
Sutlej, which are all navigable throughout tile year. 
On the Indus a small and diminishing trade with 
Sind is still carried in rude country craft, but the 
other waterways are only utilised tor the transpoit of 
timber. Only 087 miles of the immense canal system 
of the Pufijab are navigable—the Western Jumna 
Canal Irom its head to Delhi, and the Sirlund Canal 
’ *trcim its head to K’upar, and Irom Patiala to Kcrozepur. 

Tile rise of a nation in the industrial scale may 
often he measured by the growth of its large (owns, 
wjieie capital and labour come together. As many as 
19 ptr cent., foi example, of the people of the United 
•States, and over 82 per cent, of the people ol Gieal 
Britain and Ireland live m cities, that is to say, in # 
places with moije than 100,000 inhabitants. According 
to the census of 1911 there are*only 3 such cities? m 
the f'unjifb, Delhi (282,837), Lalioie, (228,087)^ and 
Amritsar (151?,750), although there are 38 towns with 
!t population of # 10,000 to 100,000, amongst which may 
he mentioned Multan (99,243), Rawa^jiindi (80,483), 
Amballa (80,131), Jullumhir (09,318), Si.fikot (04,869) 

J mm 
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and Fei'.iz^ur (50,830), all of which include large 
military cantonments. Villages on the other hand 
number 33,421, of which 11,.825 contain 500 persons 
or more. 1 Except in the hills" and in the south¬ 
west tract these are compact groups of dwel¬ 
lings constituting self-sufficing organisms, which 
produce and consume, increase and decrease, flourish . 
and decline independently of each other. Each out 1 
of them is provided with an almost complete establish¬ 
ment ol trades and occupations, which, in return lor a 
lixed share of the produce of the soil,'supply almost* 1 
all the simple necessities of vhe inhabhants. 

Three of the four essentials of every industry, 
namely, labour, capital and facilities for the distribu¬ 
tion of commodities, must now be considered. 'Flic 
fourth essential—supply of raw material-—will be dis¬ 
cussed to greater advantage in the body of the work. 

Labour, both skilled and unskilled, is ‘scarce and 
uusatislaetoiy in the Punjab. The percentage of 
literate males, according to the census of 1001, was* 
only 6'8, and the number even of skilled artisans able 
to read and write must be exceedingly small. As for 
ordinary labour for industrial enterprises, the supply, 
never very abundant, lias been diminished by the 
ravages of plague and malaria, the spi ead of cultivation,' 
the growth of the Canal Colonies, and the ever-increas¬ 
ing demands ot the Irrigation Department for their 
new woiks. The result is that few factories are able 
to wqrk to their full strength. The social'system of 
the people still I'm tiler reduces the numbers available, 

t 

’"Thoie arc, OCsides 5!) towns with a population ot 5,000 to 
10,000, which are usual!) little more than overgrown villages. 
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by compelling every wag^earner to support* liost of 
idle but able-bodied relations, whb would, if forced to 
earn their daily bread, .add to the resources of the 
country as a whole. ' Moreover, not a small proportion 
of the drones of society is composed of sturdy mendi¬ 
cants, who fatten in half-naked sloth on the mistaken 
. charity of those who work. 

• If labour is scarce and unsatisfactory, capital is still 
more hard to procure. The savings of the people, 
especially of the Muhammadans; who generally con- 
1 sider interest Unlawful, are hoarded in the form of 
massive ornaments, while'the cash of the Hindu capi¬ 
talists is mostly employed in commerce or in usury. 
TheTcw banks of Delhi, Lahore and Amritsar do not, as 
•a jrule, finance industries, joint-stock enterprise is in 
its infancy, and has not made an auspicious beginning. 
The Land Alienation Act of I tHIt, however, bv pre¬ 
venting tHt money-lending classes from acquiring an 
interest in land, has unlocked a large amount of capi¬ 
tal, which might, by wise and cautious means, be made 
to How into the channels of industry. 

The idea of co-operative credit has taken linn root 
i» the Punjab, the number of societies having risen 
from about 300 in 1001 to over 1,000 in 1911 in the 
ttventv-four districts where they have been introduced ; 
but though the movement is fraught with unlimited- 
possibilities of. good, it lias, so far, touched only the 
Ju-injle of the artisan classes. Almost all the existing 
societies are composed of agriculturists. 1 

• 

J For an account of co-operative societies for the promotion of 
industries in the Punjab see the note by Mr. \ Langley, I C.S., on 
pages 286-287 of the Indian Trade Journal ot March*2nd, lOJJL.s 
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It is nOccksary to explain at this stage that the 
difficulties as regards labour and capital completely 
dominate the larger or factory industries, which are as 
yet in an elementary stage. They affect to rather a less 
extent the cottage industiies, to which category most 
of those treated of in this work belong, and which, 
therefore, the writer has studied with special care. 
The encouragement of cottage industries is not only 
an economic, but also a social and moral problem of 
the highest importance to this country. By affording 
the cultivator and his family a subsidiary 'occupation 
during his slack time, they will go fai Towards helping 
him over seasons of drought and faming They will 
also prove a boon to tire large number of panla wdnien 
who now live in want or on the charity of relations. 

Both the mill and the cottage depend equally, how¬ 
ever, on the third condition indicated above, namely, 
a suitable organisation for distributing cifmmodities 
among the people who consume them. An industrial 
enterprise will not necessarily thrive because it 1 
produces articles at a rate which yields a profit on 
paper. Its success may depend even more on the 
possibility of placing its manufactures upon the market. 
The state of this market, the means of distribution, 
the tastes and prepuhees of the customers, must all be 
studied. The expert organisation required to do 
this hardly exists yet m the Punjab, for of the small 
proportion of the population returned as earning a 
livelihood by commerce, only an infinitesimal number 
have the business capacity and training necessary for 
striking out new lines. Except in a ft^w trades even 
the icommerciah,traveller is unknown. A linn who 
make' nictal-\Ywre by machinery complained to the 
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writer that it was impossible to sell their stock simply 
because lliev were unable to secure proper agents and 
fravelleis to push their gifods. 

Most people now admit,that it is an important func¬ 
tion of Government to develop the strength and skill of 
the people, to induce them to economise their eneigv 
' by the aid of science and ait, and, bv the multiplication 
of industries, to afford them a livelihood fiom the 
greatest possible vai ieties of sources . 1 But there has 
always been great controversy as to the exact relations 
that ought fo subxi*t between the State and the indus¬ 
trial interests ot the countrv. The disputants have 
often argued with the conditions of different countries 
and different ages before their eves, forgetting the 
'h#mely saying that what is one man's food mav be 
anothei's poison. Nobody denies, however, that where 
private enterprise is, for any icason, unable to develop 
a given inrTiisIry, even a free-trading stale may lawfully 
create a condition nothings that will sit private enter¬ 
prise in motion. The statesmen of every country 
should, therefore, be in a position to adopt the golden 
mean between the dangers of paterna'ism on the one 
Ifand, and ol Imsse.-fairc on the other. 

The methods bv which Government could help 
paiticular industries will be suggested m the course of 
this work, but it will be convenient jo collect here a* 
few matters (if more genetal impoitance under the 
•threg heads of labour, capital and distribution, men¬ 
tioned above. 

The most important remedy for the dearth of skilled 
labjuir is the spread of industrial education, which 

should be accompanied, however, l»v» a rise in* the 

' • • 

1 Sec for example Mi. Valentine V'lurol's hulum fc'wW, p. 2~4) 
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standard of general education, and by the introduction 
of manual training into the curricula of thepiimary 
schools of the country. It is impossible for any set of 
laboratory educationists to draft a scheme that could 
be guaranteed to hold good for all parts of India. 
Valuable experimental work has already been done in 
Kuropc and America by men of tile highest ability, but 
Indian social and economic conditions arc so different 
that it would be most unwise to apply any of 
their conclusions here without further examination. 
Detailed and prolonged experiments will have to be 
carried out in each province of India under the supervi¬ 
sion of the best talent and knowledge that Government 
and private bodies can command. Take, for example, 
the scheme under which scholars are sent every vear to 
Europe to learn industries. Though highly successful 
in other countries, it has, so far as the writer knows, 
proved a failure here. The factories in Europe are 
most unwilling to teach possible -ivals, and the utmost 
which even a diligent learner can acquire is a certain 
amount of theoretical knowledge which is useless by 
itself, and which could, hr sides, be taught to him at 
less expense in bis own country. The money now 
wasted on these scholarships would be far better spent 
in setting up a well-equipped technical college on the 
< model of those now established at Birmingham, Man¬ 
chester and Leeds . 1 

The attraction of capital to the growing industries 
of the Piovincejsa task which must necessarily be 

1 This is tiic view taken by Mr. K N Mukcijee. C I K.. of Messrs.- 
Martin and Co. Calcutta^ in bis presidential address to the Indian 
Industrial Conference at Allahabad in December, 1910 (see the Rcfvrt 
of thccConferenct). The opinion of this eminent captain of industry 
is shared hyevet^ employer of skilled labour the writer has consulted. 
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eft to time and circumstances, but the advisability of 
more direct inducements in the shape of Government 
guarantees and suhsidiesdias already been recognised 
in individual eases. *A erving need of the Province, 
in the writer’s opinion, is a dra-tic amendment of the 
law relating to joint-stock companies, which in its 
present shape, is onlv suitably for countries where the 
principle of self-government permeates the industrial 
as well as the political life. If more power is given 
to the Registrar of Companies to look into the affairs 
of these bodies, and“f a system of voluntary audit by 
Government auditors 1 is introduced, everybody will be 
pleased except a few company-promoters. When a 
strong check is placed on the directors, the people 
wili learn to confide in limited companies, and the 
hoarded wealth of the country will he forthcoming in 
abundance . 2 

The distribution of commodities is facilitated by 
measures such as Jhe promotion of commercial 
education, the improvement of communications, the 
dissemination of commercial intelligence, etc., all of 
them problems too wide to be touched on here. 

•The question of freights, however, claims at least a 

passing notice. Few problems of industrial organisa- 

• 

1 Wh.it is suggested is as) stem which will empower limited com¬ 

panies to subject themselves, ij they so choose, to peiiodie.il audit by # 
Government uuditois. Such companies would fte given the right to 
put the woid ‘ Government audited ’ their names. It ma^ be 
^leiitioncd that the accounts ol Municipalities and other local 
bodies aie afldited by a very eilicient staft of pei^patetic Government 
auditors. • •• 

2 The Socn'ti en Coiiinunuhti: ol France, which stands halfway 
Setwnen the oidin;\jy Paitnoiship and the Joint-stock Compan> of 
Anglo-Indian law with unlimited liabiiify of the Directois # and 
limited liability of tile other shaieholdeis—is emme^itly suited^o the 
special conditions oi this Province, 
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tion loom so large upon the inquirer as those relating 
to the responsibility of railways in this connection . 1 
There is great misunderstanding as to rights and obli¬ 
gations on both sides, it is clear on the one hand, that 
railway companies cannot be treated entirely as private 
corporations as they are of the nature of large trusts 
or monopolies created bv the help of the Govern-' 
meiit, and enjoying, by delegation, considi rable 
powers that are ordinarily the function of the State 
alone. At the same time, they aie primarily commer¬ 
cial undertakings, brought into being with the object 
ol earning good dividends ioi their shareholders, and 
not with any philanthropic motives. Hence, though 
a certain amount of control should be exercised over 
Ireiglit-rates in the interest ot local industries, it wodid 
be most unfair to compel the iai!wu\s as such to give 
up their profits for the beuelit of other comniircial 
enterprises. Even where the ieduction of the rates 
on a commodity like manure • is likely to result 

I 

ultimately in the general advantage of the Indian 
railways, it is not to be expected that an individual 
company, not expecting to be benelitcd by the 
prosperity of agriculture in other parts of f lh‘e 
country, will give up its profits merely for the public 
good. 

* The writer has found tins problem, which appears 
very easy of solution on the first view, <o complicated 
and difficult at close quarters, that lie has, sufjiras. 
possibly, avoided it. He ventures to .suggest that 
a matter of such vast practical importance should be 
examined by a mixeij commission of G»m rnment }nd 

t f 

1 (>n the subject generally see S. C. Ghose, Indian Railway* anU 
Indian Trade (Calcutta, 1911). 
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lailway officials and business men. Suefi aVoinmis- 
sion might recommend that the Government should 
give the railways subsidies tor carrying certain classes 
of commodities, such as manme and sulphuric acid, 
either free of charge 01 at reduced rates, as is done in 
some countries . 1 

• Some of the chief methods by which labour could 
lie improved, capital made more mobile, and the dis¬ 
tribution of commodities facilitated, have been passed 
in review. Hut th» adoption ol any given line of 
action is ncti a simple matter, and it is most important 
to guard against the dangers which must inevitable 
tollow on haste or haphazard measures. It is neces¬ 
sary,'therefore, to gather all the information available, 
'towtake the best advice money can procure, and to lav- 
down a definite and comprehensive scheme of indus¬ 
trial progress. One mode of evolving a programme of 
this kind tvould be to hold annual conferences ol all 
the high oflicia's concerned with industries in India, 
'on the lines of the conference of the registrars of co¬ 
operative societies. 

Such a gathering would also enable provincial 
dtp,11 tments to derive benefit from each othei's 
experimental work and would possibly prevent a certain 
amount of reduplication of labour, which, undei 
present conditions, is inevitable. A corollary to this,, 

1 This docs not involve .my Kind <jf piolcchon. Since the hulk 
•of th«jcommodities impoited into India I 4 - less than the bulk of those 
expoited, shipping freights from most Kuropom countries jo India 
ate usually cheaper than those from India to Em ope. Some articles, 
•such as Belgian salt-cellars, aie actually brought fiec of charge as 
ballast This meafls that the impoited article is subsidised as com¬ 
puted with the Indian article that has to payrfreight fiom tfiland 
ccnties to the sea-poils. 
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plan woiild he the deputation of selected officials from 
the provinces for training in the Department of 
Commerce and Industry of the Government of India. 

The circumstances of the liveA of no two men are 
ever exactly alike, and yet there is much to learn from 
the experience of others. It is the same in the case of 
Governments. The Indian Department of Industry 
should, therefore, study, as the pioneer statesmen of 
modern Japan studied, the industrial history and 
actual conditions of other countiics, analyse all the 
factors in their progress, and see ‘where it is possible 
for this country to imitate them, l'he requisite in¬ 
humation has never been collected from an Indian 
point of view. It is available neither in libraries nor 
in official records. To arrive at the exact da<a 
required, a commission, composed of persons fully 
equipped with a knowledge of local conditions, must 
be sent to the countries whose economic development 
bears some analogy to that of India. 

There are two in particular which could furnish 
valuable object-lessons. 

The first is the little state of Wiirttemberg in the 
German Empire, where the initiative of the Govern'- 
ment, supported bv the hearty co-operation of the 
people, sufficed, in a single generation, to transform d 
purely agricultural country into a highly developed 
industrial state. Fiftv years ago Wiii ttimherg main¬ 
tained w.th difficulty a'large rural population. It is 
now oqe of the most thriving industrial communities 
on the continent of Europe. Its industries are carried 
on by a people who, liftv years ago, ..were entirely 
devoid of mediavical knowledge, and who, in taking 
to theite industfies, have not abandoned the cultivation 
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of the soil. On the contrary, their agriculture has pros¬ 
pered through the growth of a working class in their 
towns and villages. The prime cause of this astonish¬ 
ing revolution was ?he enthusiasm of one man, the 
illustrious Dr. Von Steinheiss, who, inspired by the 
accumulated wonders of the London Exhibition of 
*1851, persuaded his Government to adopt measures 
which accomplished little short of a miracle. 1 lie 
was instrumental above all in the organisation of a 
Board of Industry, which “takes care, while encour- 
aging private enterprise, never to supersede it. It gives 
advice ; it advances money for the establishment of 
industries ; it introduces schools for teaching trades ; 
it sometimes starts industries itself, hut always on lines 
which eventually lead to the absorption of these indus¬ 
tries by private enterprise in the form of companies 
or associations .... It has managed to introduce 
industries into given localities by sending skilled 
workmen abroad ten acquire a knowledge of new 
methods in trade and agriculture, who, on their 
return, go about towns and villages, giving instruc¬ 
tion, and by introducing foreign workmen and 
i iffetructors.” 1 

In the earlier period of his labours, Von Steinheiss 
was driven almost to despair by the apparent hope¬ 
lessness of the task before him. “After ten years’* 
exertion,” he Writes “ 1 was ofjen tempted to dqubt 
if any practical result would ensue.” But he perse¬ 
vered and succeeded. * •• 

No less suggestive is the example of Japan, where 

l * Report of the Recess Committee on * Detriment of .igticiil- 
ture and Industries in Ireland (Browne and Nolan, Dublin, pp.Oty ,hjj 
255, el scq.) 
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agriculture was almost lire only important industry 
till 1868. That year marks the commencement of a 
new policy under which the' commercial and indus¬ 
trial interests of the countrv have been aided by lavish 
expenditure on technical education, bv the dissemina¬ 
tion of useful intelligence, and by the sub- idising of 
smuggling industries. The Government made a begin¬ 
ning in 1872 with the establishment of a silk filature, 
lollowcd by a woollen factory, two cotton-mills and a 
null to utilise waste silk and cocoons. Ten spinning 
p’ants, of 2,000 spindles each, were also pfocured Irom 
England and made over to pi lvate individuals on the 
hire-purchase system. It was the Government that 
pioneered the manufaetuie of cement, gkos, soap, 
paper, paint, t\pe and machiiury. 

The setting up of model fat tones did not exhaust its 
yeah Expc i ts weie deputed to tour all over the counti y 
to encourage industrial enterprise by let tines and prac¬ 
tical demoi stra'iors Technic d laboratories were 
established, and merchants, manufacturers and students 
were sent hr foreign countries to study new arts and 
trades, and to investigate commercial and industrial 
problems. Special pains were also taken to arrange 
frequent exhibitions at home, and to participate olli- 
e allv in all those instituted abroad. The latter course, 
in particular, lus conti ilmted not a little to the deve¬ 
lopment of the expoit trade. Take thd single example 
of porcelain : “ l’p to the time of the London Exhi 
bition in 1862', the civilised people of die West were 
as ignorant of Japanese art as were the artists of I ho 
eighteenth century of the Elgin marbles. But Juno* 
(hep it has been thoroughly advertised by means of 
the exposihons of Paris, Vienna and Philadelphia, 
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The ‘ Japanese court' in which carefully selected speci¬ 
mens were displayed, attracted the attention of all 
true lovers of art, and h great variety of artistic pro¬ 
ducts have since found their way to the cities of both 
Europe and America ” l 

Local authorities followed the lead of the Imperial 

'Government with enthusiasm, and vied with one 

• 

another in the establishment ol technical schools and 
laboratories, the organisation of exhibitions, the hiring 

out of costly machine! v, and the advancing of loans to 

• . • . • 

tlie promoters of novel enterprises. The Local Office 
of Kyoto, for example, set up a dyeing factory, a model 
weaving-mill and a research laboratory for ceramics, 
dyeing and soap-making, and also sent a number of 
weavers to Lyons to learn improved methods. 2 

1 Yeijiro pno, Industrial Transition m Japan ( 1880) p. 48. 

* For fmlftcr (let.tils see Jiipan in the lU'!*/iinni£ of the 1'iorn- 
ttrtli Century, published by the Japanese Government {Loudon, 1904), 
, # PP- 404 it sc if. • 
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WHIUHTS. 

80 Tolas= I Seer=e2'<l6 His. 

40 Seers=l Maund = 82’28 lbs, 

MO.MKY. 

12 Pies= I Anna 

16 Annas = I Rupee 

15 Rupees=l Fouiul Sterling. 


NOTE. 

Except where the contrary is expressly stated, 
the population statistics given in this work are those 
of the Census of 1901. 
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The Kashmir Silk Industry. 

By W. S. Jalbot, I.C.S., Settlement Commissioner, 

, • Kashmir State. 

Sericulture has long been practised in Kashmir, but 
until recently on unscientific methods, resulting in 
disease and failure. Some b'i years ago the industry 
was established on modern lines, under a European 
seneulturist, and has already reached large dimensions. 
In the last year (1909-10) all previous records were 
exceeded. Over 36,000 maunds of cocoons were 
produced by* 26,234 rearers, while the filatures at 
Sr i nagar, employing on an average about 4,000 hands, 
reeled about 30,000 maunds of cocoons : their extension 
is uncler consideration. Electrical power is used in 
the factory to a considerable extent and its use is likely 
to lie much extended m the near future. 

Sericulture has also been introduced in the Jammu 
Province, but is at present in its infancy. Prospects, 
however, are good, and a small filature is about to be 
established at Jammu to supersede the experimental 
filature already at work. 

A silk-weaving factory was opened at SrinagarVome 
yean* ago under European management, but a con¬ 
siderable additional expenditure on power looms anjl 
‘other* plant is required in order to make it # a financial 
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success, and as (lie Kashmir Darbaf f( does not wish to 
incur the further expenditure needed, the industry will 
probably he made ovcj; to private enterprise, T*ne 
doth made has been mainly a light taffeta, whiefi 
compares very favourably in regard to evenness with 
Japanese cloth of similar quality, and sells at about the 
same price : twills and suitings havejilso been made 
to some extent, but the outturn of these with the pre¬ 
sent plant is very limited. 

The raw silk produced in the Kashmir filatures is 
almost entirely disposed of in the JCjiropean market, 
where it has obtained a secure footing. The Indian 
market demands a coai'ser and cheaper silk. 
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The Preparation ok Loofahs for the Market. 

ContnhjiLd by the Imperial Institute, London. 

The loofah ol'commerce is prepaied from (he fruits 
of Lufta aeiiypluua, and consists of the netwoik of 
fibres existing in the inferior of the fruit. 

The fruits should be allowed to remain on tile vines 
until they have acquired a yellowish tint, blit not until 
they have begun to assume a biown colour, as tins 
indicates that the outer skin of the gourd is under¬ 
going decay, which will cause the fibrous structure 
within to became discoloured. 

J'he fruits should be cut from the vine with about 
two inches of stem attached, for convenience in hang¬ 
ing. They should be hung in an airy, draughty shed 
for two or three days, and the outer skin will then he 
found to be fairly soft and pliant ; this stage of the 
preparation is assisted by cutting off the tip of the 
gourd at the lower end, leaving a small hole through 
which the contained moisture may drip. 

The loofahs may next be removed by running the 

finger down the skin of the fruit on one side, splitting 

* 

it open, and turning out the loofah, which is at^once 
thrown into a washing vat containing lime-water (5 lbs. 
of ‘slaked lime to 50 gallons of water). The loofahs 
’are stirred about in the lime-water for a fey minutes 
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;'nd are- then removed to a draugl/.y shed to dry. 
Care should be taken to shake the lime-water out of' 

' t 

each loofah before drying. 

If the loofahs are dried too quickly they are apt to 
become britile and crack; they must not, howevdr, 
remain damp too long, or they become mouldy, 
though the lime prevents this to a large extent and is, 
indeed, used in order to protect them from fungoid 
growths. 

When the loofahs are dry the seeds may be easily 
shaken out of them by hand, and whtyi this has been 
done they are ready for the market. 

Loofahs are imported to the United Kingdom from 
Japan and realize from 10s. to 12s. (Si I. per lot) of the 
following average sizes :— 

About 25 measuring 1(S to 18 inches. 

„ 30 „ 14 to 16 „ 

„ 30 „ 12 to 14 „ 

„ 15 „ 10 to 12 

The loofahs are press-packed into bales contain¬ 
ing from 2,000 to 2,500 each, according to length. 
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Industrial Alcohol in the Punjab. 

. By A. M. Slow, I.C.S., Senior Secretary to the 
Financial Commissioners, Punjab. 

Industrial .alcohol includes both rectified and de¬ 
natured spirit. , • 

The use of alcohol, whether pure or denatured, m 
the industries of the province awaits development. It 
is m demand at present ehietly by furniture and clock- 
makers, and manufacturers of soap, varnish and per¬ 
fumes, while a considerable and increasing quantity is 
required for use as fuel in stoves. The manufacture 
of explosives, in which large quantities of pure alcohol 
are consumed,in Europe, is never likely to be extensive 
in this province, but its use in engines, which is not 
yet established even in Germany, where a cheap potato 
k spirit Pk produced, may become of importance m the 
near future. 

At present even the small demand for industrial 
alcohol cannot be met locally. Under the Excise Act 
alcohol can only be produced in a licensed distdleiy, 
and the distilleries of the province are almost entirely 
concerned with the production of potable spirits. The 
only distilling bases at present permitted in tins pro¬ 
vince are sugar and the matiua flower. Mcihya is 
hardly ever used as a base, as the tree is rarely Ipund 
in the Punjab, 1 and the c^ist of sugar bases, in the form 
1 See note 1, p. 175. 
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,of gur 'or l'nolasses, does not conducf to the manufac¬ 
ture of cheap alcohol in large quantities. The demand 
for rectified spirit, tliai; is to sav, for pure spirit'of 
high strength (50° above proof) is therefore principally 
met by import from the Rosa distillery in the United 
Provinces owned by Messrs. Carew & Co. who possess 
certain advantages over the Punjab distilleries in the 
shape of cheap labour, proximity t(S coal-fields and 
special freights, and the fact that their distilling business 
is merely a branch of their extensive sugar factory. 
The market for denatured spirit (i.e., spirit rendered 
unlit for drinking by an admixture oj ljght caoutchicine 
and mineral pyridine bases) is principally served by 
imports from Java, where the spirit is manufactured at 
an exceedingly small cost from the refuse of the large 
sugar factories of that island. 

Before the province can hope to be self-supporting in 
the matter of industrial alcohol, a cheap distilling base 
must he discovered. The conditions under which 
sugar is produced in the Punjab do not admit of the 
waste products being fully utilized, and until the central 
factory system, as woi ked in Java and elsewhere, can be 
introduced either in large zatimidiiri estates, or by the 
aid of co-operative ellorts, it is idle to hope for improve¬ 
ment in this direction. 1 It is possible, however, thill 
some results might be obtained by distilling from timber 
refuse or from the large quantity of fruit which is to be 
found in Kangra and other hill tracts, [experiments 
in this direction as regards the raw material available 
and the type of stills required aie under consideration. 2 

The duty on rectified spirits is Rs. 9-0 per Imperial 
gallon of the strength of London proof, and on methy- 

1 ,See p. 205. 

1 Those interested in the industry should read United States 
Uept. ot Agric. Bulletin No. 20, hulmtiial Alcohol-. Sources ani 
Manufactures. 
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lated spirit 5 % nd valorem. It might be pos*ible, Ify 
• special concessions in the matter of duty, to assist ’ 
certain trades to obtain their'industrial alcohol locally* 
at low rates. 

' The following statistics show the retail sales of recti¬ 
fied and denatured spirit in the province for the last 


two years :— 

Year. 

Rectified — 

i# 

Punjab 

distilleries. 

Import 
from other 
provinces. 

Import from 
foieign 
countries. 

Total 

1908-09 * 

177 

402 



1909-10 

# • 10 

82 



Methylated- 





1908-09 

4,801 

•4,706 

5,543 

15,050 

1909-10 

4,363 

2,490 

7,198 

14,057 
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The Dandot Colliery. 

The chief colliery of the Punjab is at Dandot in the 
Salt Range. There is only one seam var> ing in thickness 
from 6 inches to 39 inches (average 30 inches), and 
forming a basin under the nummulitic limestone. 
Both the Dandot colliery and the one at Pidh have 
been worked since 1884 for the North-Western Railway, 
which has now decided to close down both, as they 
have shown a loss during the last few years. The 
output has declined from 81,218 tons in 1899 to 
27,946 tons in 1909. 

Dandot coal is about 60 per cent, ol the value of that 
of Jherria, and the cost of producing it was Rs. 9-12-7 
per ton in 1909. Steam-coal is sold at Rs. 8 per ton to 
the North-Western Railway, and slack-cdal at Rs. 6 to 
Government departments for brick-burning, and at 
Rs. 3-8 to the Haranpur factory for making briquettes. 

The reduction of freight on Bengal coal has vitally 
atlected the position of Dandot by contracting the 
circle within which its product could be used with 
prolit. The question now before Dandot, as well as 
the Punjab coal-tields generally, is the provision ot 
nearer markets, and the manufacture and sale of all 
available by-products of the industry. Lime-burning 1 

1 There are inexhaustible deposits of excellent limestone all over 
the collieries. An average sample tested for the writer by the 
Geological Department was found to be “an exceedingly pure 
limestone (containing only about i per cent, of insoluble residue and 
ftotn £ to 1 per cent, of magnesium carbonate), that would give, 01* 
burning, lime of the very highest quality.” 



.APPENDIX JV. 299 

might be a proi'iable metliod of using both c*al and 1 

•shale, while the manufacture of alum from the shale 

«» * 

might be developed into another source of revenue. 1 1 
With shale at Rs, 2 per ton the cost of lime-burning is 
abtmt Rs. 6 per ton of burnt lime, which sells readily 
at Dandot Station at Rs. 11 per ton. This gives a 
prolit of Rs. 5 per ton. The shale, which is a waste 
product at present, is turned out in small quantities 
along with the' coal and really costs nothing when coal 
is being mined in the iirsl instance. 

The possibility*of exploiting the gypsum which 
occurs at the foot of the lull, and that of manufactur¬ 
ing pitch and tar from the coa(^ also deserve careful 
attention before the colliery is closed down. 

If Government proved to the public the value of 
the mineral resources of Dandot, there would be no 
difficulty in finding private persons to take over the 
whole business. , 

The •North-Western Railway Briquette Factory is 
located at Haranpur, 14 miles from Dandot Railway 
Stiftion. It was started in 1808 with a 40 H.P. engine, 
and ti*rns out briquettes weighing altogether 22 tons 
per diem. Dandot slack-coal bought at Rs. 3-8 per ton 
is pressed with 8 to 10% of its weight of English 
pitch, which costs Rs. 4(5-1* per ton at Kiamari. The 
briquettes cost Rs. 10-2-11 per ton, the cost being made 
up as follows - 

Dandot slack coal. . • Rs- 3-4-7 

Pitch.Rs. 5-‘J-3 

Manufacture . ■ • Rs- l-o-l 

Tlni relative calorific values of Bengal coal which 
costs .the Railway Rs. 14-1-4 per ton at Haranpuf, and 
Dandot briquettes, are P^P : 1’56. , 

1 See pp. 134*135 supra. • 


Thu Haraiif 
pur Briquett 
Factory. 
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Petroleum in the Punjab. 

The Geological Department will shortly make a 
careful survey of the highly promising oil-deposits of 
the Attock, Mianwali and Rawalpindi districts. The 
most notable outcrops are the ten springs at Jaba 
(Mianwali district), which produce about 600 gallons 
per annum of a thick dark-green sulphuretted liquid. 
Oil is also found at Ratta Hottar (Rawalpindi district), 
Fatehjhang, and a few other places. The Garrison 
Engineer of* Rawalpindi Cantonment has used the 
Jaba- product for a great many years io produce gas 
for lighting, but with this exception the existing springs 
have no commercial value. 

In 1888 a concession was obtained by a Canadian 
named Noble and others to exploit the petroleum re¬ 
sources of the province, but nothing came of it, though 
Government undertook to give substantial help to¬ 
wards the cost of the borings. A prospecting license 
covering 26$ square miles in the Mianwali district, 
including the Jaba springs, has now been granted to 
Messrs. Bagram and Co. of Calcutta. 
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OF PLACES IN THE BRITISIJ PUNJAB 

TABULATED ACCORDING 10 DISTRICTS 


AMU ALA DISTRICT, U, 87, 126. IBS, 

100. 

Amb.U.i xi, xv, 31, 35, 102, 109, 214, 
217, 223, 230, 277, 283, 287-8. 
Jagiidhu 87? 88, Oil, 142, 111, 115, 
140,1511, 227, 228, 230, 243, 240, 24s. 
249, 2(34, 203. 

Kalka 215. 

Kaipoic 282 . 

Rupar xv, 23*, 278, 

Sadhaui a*2s2. 

IMK1TSAR DISTRIC'J \n, 1 2,3,87, 

209, 210,^117. 

Amiitsar xv, 4, 25, 27,29, 32, 33, 35, 38, 
39, 40, 41,42, 43, 40, 53, 51, 57, 58, 
59, 00, 01, 02, 03, 00, 73, 91, 90, 97, 
99, 103, 109, 111, 112, 128, 129, 137, 
145, 146, 150, 158, 159, 109,166, 108, 
109,*} 77, 179, 188, 201, 202, 211,215, 

210, 222, 224, 225, 233, 230, 238, 
240', 244, 240, 247, 249, 250, 259, 205, 
207, 272, 270. 

Goiilwar Varpal 87. 

, Jandiaia 4, £3, 2 49. 

Kathunangal 87. 

Majitha 51? 

Tarsikka 179. 

Wefka 23. • 


ATTOCK DISTRICT xi., 41, 217. 

itigli Niliib 282. 

CliOlii Gat'liiil.i 282. 

R.ltehjan^ 300. 

jr’ibi 282 

DULIII DISTRICT mi, I, 21, 41, 120, 
10(1, 209, 2s5. 

Delhi x\, 5, 0, 25, 20. 27, 29, 31, 32, 33, 
38,-10, 53, 51, 00, Oil, 72, 75, 81, 81, 
90, oil, 109, 110, 111, 112, 115, 117, 
120, 122. 123, 128, 129, 133,130, 145, 
150, 158, 177, 178, 179, 188, 215,210, 
222, 223, 225. 228, 230, 230, 237, 238, 
241, 247-8, 250, 251, 254, 255, 250, 
258, 259, 200, 201, 203, 205n , 207, 
272, 275, 277, 278, 280a. 

Kasimpote 271, 278, 279. 

Rangpun 271. 

Soncpat 205. 

Tuglil.ikiib.id 278, 289. 

DERA GHUI KHVX DISTRICT, 19, 
21, 44, 53, 05, 92, 270. 

Dvra Ghii/i Kliiin 282, 2$}3. 

Rujanpm* 282. 

KEROZPI R DISTRICT, 44, 65, 118. 

Eazilka, 40, 47, 48, 49, 112. • 

Koio/.piir-xv, xvi,^23, 108, 137j 236, 
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GUJARANW.VLA' DISTRICT, 1,21,21, 
87^ 200, 216, 271. 

C'hh,ip.inw.Ui 139. 

Gi> ; ran\vala 109, 115, 177, 179, 1C8, 
189, 223, 230, 232,236, 237,216,247, 
250, 255, 265, 272, 275, 279. 

Haiizabac! 23. 

Nizam.ibad 216, 233, 237. 

Wazirabad 31, 33, 53, 108, 113, 214, 
216, 217, 228,230, ,234, 236. 

GUJR.VT DISTRICT xii, I, 8, 92. 

Gujrtlt 66, 76, 112, 113, 119, 169, 210, 
213, 217, 222, 232, 237, 275 

Jultilpur 52, 53, 54, 55, 60. 

Rasi'il 143. 

GURDASPUR DISTRICT xi, xii, 6, 25, 
37, 72, 82, 87, 97, 165, 172, 195, 
209, 210. 

Batala 3, 40, 42, 54, 58, 205, 230, 231, 
232, 240, 276. 

Bham 13, 15. 

Chhina 201. 

Dera Nanak 55, 04. 

Dhuriwul 45, 5o, 96. 

Din.inagar 113. 

Gliardta 69, 70. 

Ilarchuwal 197, 205-6. 

Kahm'iwan 23, 159, 261. 

Kala Aighanan 33. 

Shahpur Karnli 69, 7o. 

Sri Govindpiir 199. 

Sujanpur 52, 54, 55, 58,136, 199-202. 

GURGAON DISTRICT, 1, 41, 126, 138, 
139, 173, 285. 

Gurgaon 97. 

Pingor 282. 

Raipur 282. 

Kewari 5, p, 11, 73, 80, 81.246, 248. 

Sbhna 282, 283. 

( 

HISSAR DISTRICT xiv, 41, 44, 46, 65, 
83,’ 126,138,159,209, 210, 

Bhiwini 25, 60, 177. 


Budhladi 182. 

Fatehib/d 71, 116. 

Hansi 177, 235. 

Hissar 161, 220. 

Ratya 213. 

Sirsa 30, 53, 74, 104,113, 177, 178. 
HOSHIARPUR DISTRICT xi, 1, 4, 
37 , 53, 67, 72, 82, 103, 165, 166, 17 
195, 199, 299, 210, 285. 

B.lnllx'li 52. 

Dasuya 282, 284. 

Hiijipiir 52. 
llniiiinn 52, 53?' 

Hoshiafpuf 52, 69, 70 , 73, 97, 11 
122, 129, 158, 100, 169, 1.70,177,21 
211, 215, 210, 218, 270. 

Jaijon 3, 282. 

Khanpirr 3. 

Kiithgaili 282, 283. 

| Lalwan 118. 

Pindngii 382. 

Sahba 282, 283, 

Tiind.i 3. 

JHANG DISTRICT. 1, 2, 3. 53, 14 
207, 271. 

Chmidt 5, 169, 209, 212, 2lb/ 220 
Jh.ing-Maghuna 5, 116 220, 235, 24 
261-2. 

Slroi kilt 5. 

JIIELUW DISTRICT xii, 52, 173, 285 
Chakwal 23, 53, 106. 

D.mdol 133,136, 148, 149, 272 ; 298-9 
Haranpiir 279, 299. 

Jalalpur 217. 

Jhcluni 217, 223, 228, 230. 

Jhugian 217. 

Klicwra 139-40, 143, 140, 

Niirpur 139. 

Pidh 298. 

Piud D.’tdan Khan 188, 180, 25u. 
Sultanpur 282. 

Warcha 139. 
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JULLUNDUR DISTRICT xii, 1, 4 , 6, I 
41, 67, 106, 166, 165, A>5, 209, 210, i 

Basti Sheikh 275. 

Bilga*52, 53. 

Julluncjjjr xv, 38, 39, 51,91, 108, 109, 
112,119, 129,169,179, 182,211,217, 
218, 225, 230, 231. 232, 235-6, 249, 
260, 267, 276 , 

K.u t.irpur 3, 169, 214 
Malsian 129, 199. 

Nakddar 3, 4. 

XYirmahal 129. 

Rahon 3, 4. 

KANGRA DISTRICT, 2, 44, 48, 51, .V, 
68, 82, 83, 164-5, 172, 175, 176, 200, 
210, 229, 242, 253, 209, 270, 296. 
Hamirpui 11)3. 

Indpur 282, 283. 

Kungra 261-2. 

Kulu 45, 49, 51, 103, 133, 261. 

N.ulaun 282. 

Niirpur 63, 6$. 

Palampi'n 103. 

Pathankot 70. 

» Shigri ?68. 

Sohlda 282. • 

KARN.VI, DISTRICT, 24, 41, 73, 81,87, 
99, 105, 133, 159, 195, 209, 210, 270, 
271. 

Barnii # 2«2, 283. 

Bindrana 282, 283. 

Ghalour 282. 

Guhla 137. 

Guinthala Garhu, 282, 283. 

Habri 282. 

M Kaithal 137, 139, 282. 

Karnal 87, 111, 130, 282. 

Ladwa 28/ 

* Mali du 282. 

Nav^Ursi 28?. 


Pamp.it 52, 73,’76, 97, 116, 139, 2QS, 
212, 218, 275, 276? 282, 2?3, 284, 
288. * 
’Phaial 282. 

Riijaund 282. 

Samalkha 205. , 

Siam! Saidan 282, 283. 

Th.imYar 282. 

LAHORE DISTRICT, 1, 24, 44, 81, 87, 
106, ISO, 209, 210, 

Ichhra 179. 

Kasui 109, 182. 

Lahore ,\v, 4. 25, 27, 29, 32, 33, 35, 36, 

38, 40, 46, 47, 48, 49, 53, 54, 60, 66, 

. 75, 76, 82, 91, 96, 97, 109, 111. 113, 
115, 116, 117, 120, 128, 133, 134, 
145, 158, 159, 160, 161, 168, 179, 

181, 184. 188, 213, 216, 217, 221, 
222, 223, 224, 225, 233, 236, 237, 
238, 244, 246, 250, 251, 254, 257, 
258, 260, 261, 267, 276, 277, 280, 
282, 283. 

Lalliani I 79. 

Shahdara 228 

LUDHIANA DISTRICT, 2, 3, 6, 67, 
105, 118, 161, 166, 199 , 209, 210 
Dad, 52. 

Jagnion52, 129, 250. 

Ludhiana 4, 7, II, 13, 14, 16, 17, 31, 

33, 34, 35, 40 , 41, 54, 55, 62, 63, 64, 

70, 111, 115, 129, 177,178, 179,180, 

182, 188, 230, 235, 236, 261. 

Painal 52 

Phil lour 222. 

LYALLPUR DISTRICT, ?4. 

Changa Manga 87. » 

Gdjra 205. 223. 

Lyallpur 29, 37, 179, 205, 223, 2*30. • « 
Ti'iba Tak Singh |j>3. 
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iy.VNVV.VLLI DISTRICT, 1, 6, 65, 209, 

21 ( 5 . * 

% 

Darya Khan 44, 46, 48. 

IsiifKhcl 217. • 

Jabii .'tOO 

Kalabiigh 5, 135-6, 1,30, 150, 217. 

K tmar Maslmni 139, 

K.ltki 135. 

MONTGOMERY DISTRICT, 1,2, 10, 
44, 99, 138, 141. 

K.nniilia 5, 96. * 

Montgomery 33, 60. 

Pak Paltan 5. 215 

MULTAN DISTRICT, 1,2, 3, 0, 10. 65, 
02,141,208,209,210,271. 

Jaliilpur 5, 84. 

Multan xv, 5, 8, 21, 33, 35, 36, 3s, 30, 
42, 43, 44, 46-48, 59, Co, SO, 91, lo2, 
109, 110, 111, 114, 119, 120, 125, 
177, 178, 179, 188, 180, 230,232, 235, 
236,237, 244, 246, 217, 250,252, 251, 
260, 261-2, 276, 277, 282, 284, 285, 
Obaona 5. 

Thatta P.iulian 5. 

MUZAKKARGARH DISTRICT, 65, 92, 
1U6. 

Alipur 282. 

Basira 282. 

Ghazi Ghat 227. 

Kbairpur Sadat 282. 

Khangarh 282. 

Kinjar 282. 

Muzaffargai h 220. 

Shahr Sultan 282. 

RAWALPINDI DISTRICT, 105, 161, 
161-166,209, 210, 213, 250. 

Bagham 282. 

Dhakhli 282. 

, Dhak Maniiir 2S2. 

Hassjn Abdiil 151. 


Kahuta 52. 

Khairi Mfirat 173. 

Murrec 103,149, 151. 

Ralta Hottar 300. 

Rawalpindi xv,36,48, 70,102,*108,109, 
112, 129, 188, 222, 223, 224,235, 276, 
Shah Alladitta 282. 

ROHTAK DISTRICT,41, 139, 195,271, 
285. t 
Daoia 232. 

Jhajjar 275. 

Kahinaur 113. 

Rohtak 182. « 

SIIAHPtfR DISTRICT, 1, 2, 3, 44, 73, 
83, 104, 141. 230, 250, 271. 

Bhcra, 4, 8, 23, 55, 213, 233 , 234, 26 5. 
Ginjt 4. 

Khushab 4, 8, 40, 55, 188 . 

Nurpiir 216, 

Sahiwal 215. 

Salazar 173. 

Saigmlh.i 179, 187, 223. 

SIALKOT DISTRICT ji. 1, 6, 21, 67, 
79, 100, IT?, 195, 205, 209, 210. 
Ilegowala Ghaital 87. 

D.tska 24, 55, 250. 

Gondal Chaim 3. 

Hail 3. 

Jtiggo Cliak 3 

Kdlli Lohar.iii, 232, 233, 236. 

Pasriir 276. 

Sankhati a 282 , 

Sialkot xv, 3, 17, 34, 36, 40, 54, 75, 81, 
87, 102, 108, 112, 114, 120, 120,129, 
130, 177, 189, 220, 222, 224, 232, 233, 
234, 236, 237, 246, 247, 275, 282, 
283. 

SIMLA DISTRICT, 138.' 

Kot Khtil 229. t 


i Simla 83,89, 103, 145, 230;’ 
Solon 227. 
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CHAPTER I. 


Cotton—T ine Hand Indcstky. 

Notwithstanding the great revolution effected bv 
steam in the cotton industry, hand-weaving still holds 
•its place as ♦he’prersicr handicraft of the Punjab, as of 
the rest of India? and priAades no less than five per 
cent, of the population 1 with their daily bread. 

1 he following table gives the number of the workeis 


deselected disiiicts 

in 1901 


Sialkot 

(11,715 

Guttj.ion 

. 18,704 

Hosluai pur 

112,082 

Shahpui 

. 27,0(iO 

Juilundui 

47,788 

Jlumj 

. 24,409 

Lahore .• 

10,(103 

Mont^omci y . 

. . 18,752 

Amritsar 

4(i, 105 

Multan 

. 33,500 

Ludhiana 

Delhi 

• 

19.914 

*>,513 

Mianwali 

. 10,382 


The weaver class includes a small pioportion of 
recruits from the lower orders of the population such 
ai^Meghs, Modus, and Barwalas, Churns and Chamars, 
and fn the Delhi Division, Dhanaks, Kohs and others ; 
Nit the majority are Muhammadan Julahas or Paulis. 
Successive waves of Kashmiri immigrants have passed 
over the Punjab, leaving large colonies m Sialkot, 
Gujranwalla and Gujr.it, but isolated groujis of these 
deft a'rtisahs are found much further alicld. Tht^i do 
the best work for winch Amritsar is noted* and 
•--- __ . _ . 

1 'J*he total numticr of cotton spinners, mveavers, etc., with their 
dependants, came to 954,%l in 1901. Of thtsfc, 322,944 were 
workoi s 







COTTON'—THE HAND INDUSTRY. 


Ludhiafi.i owes not a lillle of ils prosperity to their 
inherited skill and'industry. 

In the eastern districts, the Julahas constitute a real 
caste, hut further westwards, distinctions of race tend 
to disappear. Khokhars and I’athans, Mirasis and 
Rajputs, and even needy Savvads are found plying the 
weaver’s shuttle for their livelihood in Jhang and 
Multan. 

The local varieties of hand-made cloth are legion, 
but only the chief ones need he mentioned. The 
commonest is khtiddar, a coarse* white cloth with it 
single warp and weft, which is made in almost every 
village of the province. The coarse earn of the 
Punjab mills is generally used for it, hut in many 
districts, especially m those of the Delhi Division, 
much home-spun material 1 is also woven for the 
cultivators' own wear. In the Kangra district, and 
also in the larger cities, such as Multan au.l Amntsai, 
the local production of khiiddar is not equal to the 
demand and it has to he imported. The next most inn 
portanl fabrics me luitgi s and putkn \ or turban cloths. 
The former have a border on one side only, and have 
Coloured and gold-embroidered ends. The latter have 
a double border but no ornamental ends. Bold are 
well known as the speciality of Ludhiana, hut they a.e 
also made in the surrounding country as well as in the 
Jhang, Shahpui, Multan and Montgomery districts. 

A7/r.s is a coarse sniff, plain or cheeked, with a 
double warp and double weft, and is generally used 
for wrappers m the winter, and foi bedspreads. Si'isi 
is a smooth evenly woven cloth with stripes of all 

1 Hand-spun \ if.i is used foi warp ns well as woof or loi wool 
onl\. The puce of 1 to 1 ; , seer is one rupee, 
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colours, chiefly made intjj women’s trousils. It is 
produced in most of the important weaving districts 
such as Hoslnarpur, Amritsar, Sialkot, Jhang, Shahpur 
md Multan, hut thetlemand lor it is rapidly declining. 
litibiooii is really only a species of kln'.s with checks or 
stripes and with a double Warp and weft of different 
• colours. A smooth evenlv woven variety ot gabroon 
failed ^(ligiiw, suitable for shirtings, with a single warp 
and weft, is also made in Ludhiana and other places. 
Both kinds are giving way to Bombay checks. 

The prmeipM Centres ol (lie mdusliv m the Province 
w ill now be surveyed. • 

St ,11 ting with the Sialkot disli id, in Sialkot City itself 
there are 000 looms, of which 400 belong to Kash¬ 
irins and 200 to |ulahas. Gondal Chaim has ->(J0 and 
Hail and Juggo Ghak have 150 each. '1'he mdustiy is 
in a bad way, especially in the lirst-naincd place, where 
a number til weavers have set their children to work 
as masons or carpenters and even as unskilled day- 
labourers. They would welcome a school to teach 
profitable industries to the rising generation. 

Batala, with 150 looms, is the only locality of note 
1*1 this connection in the Gurdaspur district, where 
the craft is, oil the whole, woise oil than even in Sialkot. 
M one time much klitiihhir was cxpoi ted from this tract 

to the Kangia Hills, but the bade hashing ceased., 

♦ 

The Iloshiarpyr disti u t, on the olliei hand, sends large 
quantities of this stuff not only*to the lulls, but also to 
Pesfiawar and even Afghanistan. Thu most nnpoitanl 
centres of its weaving tiade and industry aie jaijon, 
'Khtmpur and 'fanda. 

vVestward in the Jullimdur disfricl, 150 looms «ach 
are found m Kahon, Karlaipur and XSkodar, where 
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limits ahd gitbnXws are turned out for export to 
various places. The khtulrfur of Nakodar in parti¬ 
cular boasts a special reputation for quality, and, until 
Alimedahad cloth took (lie held against it, had a 
market as far as Sukkur and Shikarpur in Sind. 
Jullundur is now losing its trade even in /////g/s, so that 
many weavers from Rahon have emigrated to Ludhiana, 
where they get better wages. Ludhiana Citv lias 350 
workeis engaged in the manufacture of hingis and 
fitilkn .s for the Indian army, but the demand for its 
manufactures still exceeds the supply. ‘In 'fact, a good ' 
many of the so-called “ LiVdhiana h'ingis " are real 1 v 
woven in Hoshiarpur and Jullundur and imported here 
only to be embroidered and finished. The doth in¬ 
dustry ol Ludhiana has, however, declined on the 
whole, as its drills and g iibrooih , lor which also it used 
to be noted, are retiring belorc the products of the 
Bombay mills. Its $ihi has long disappeared. Though 
the sepoy still glories in his “ Ludhiana lungi," his 
wile has abandoned the sihi she wore as a girl for the' 
more attractive patterns of imported clnntz. 

Lahore need only be mentioned as having close on 
900 weavers, according to the census of 1901. Amritsar 
City has 300 looms, and Jandiala, 11 miles oil, lot). 

In the Lalmda trad, Klmshab possesses 400 loom.*,', 
and Gnot (Shahpur) 170; in both these places the 
industry seems to tliuve moic than in any other locality 
in 'the Puii|ab. Thoitgh the number of weavers is 
increasing, the i.apply is not yet equal to the demand, 
and every yard of ktuuhhir woven is immediately 
bought up for export to the frontier districts and 
Waziristan. {31,'era' another centre in the same district, 
has 1150 loonts and is noted for its Idles. 
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The three tahsil towns of.the Jhang distnct—Jliang- 
< Maghiana, Chiniot and Shorkot, have GOO, 325, and 
80 looms, respectively. Here the industry is fairly 
stable in spite of thf*fact that here as elsewhere the 
liner imported fabrics are making headway. At one¬ 
time there was a brisk export of kluhldar to Afghani¬ 
stan, Khurasan, etc., but the demand has very much 
dfcieased of late rears. Still blither south, in the 
Montgomery district, the 200 looms at Pak Pattan and 
the 100 at Kamalia are by no means as busy as they 
might lie. The* onlt centre of note in the Mian wall 
district is Mari-Kulabugh oiT the Indus, with 480 looms 
in Kalabagh and 300 on the other side of the river. 
Verv durable khc .s and si'isi of special designs are 
W(j.ven here not only lor local coiisumption, but for 
export to the frontier districts and beyond. Com¬ 
plaints are, however, Irequent that Manchester is cut¬ 
ting into tilt trade. 

The industry may ^ie described as flourishing m the 
^lultan distnct. Multan City has 1,500 looms and 
forms with Delhi, which has an equal number, the 
largest cotton weaving centre in the Province. It 
exports its lnii!<t$ eastward to the Punjab districts, and 
its si'isi to Ivoliat, Bannii, and other places in the 
bfiirth-Wcst Kronliei Province. Chequered saddle¬ 
cloths and other fabrics are also ni.ide at Thalia * 

Paohan, Talalpir and Obaona in the same district. 

* • 

# In the opposite corner of the province there ;tre 
3G0 looms in Rcwari in the Giflgaon d^trict. 
About 200 of these belong to “ Multam Julahas,” 
descendants of immigrants from the Western Punjab, 
and the rest to Kabir-bansis, Kolis, Mi« kl-Bagris, ;Tnd 
other castes of a more southern ongin? a The chief 
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local manufacture is that of fall, a kind of line 
(urban 0 inches by 16 feet, used as an under-turban 
in Rajputana as well as m the Punjab. It is generally 
sent to Delhi, where it is also produced, lo be bleached 
and fringed with gold tinsel and then exported. 
Besides this, a turban of somewhat greater width is 
also woven for export to Indore. English yarn of 40 
to 200 counts is used lor these Inbrio. The looms 
are verv small and the Ludhiana or Kahntivvan 0ta 
machines 1 might no doubt take their place with 
advantage. The local Julahas arc intelligent and mat 
be persuaded to adopt co-opeialive 'methods. 

The hand-loom industry' has now been reviewed in 
the typical districts; The condition of the weaver 
is in all places, even where there is a flourishing trade 
m his goods, miserable. He is everywhere ignorant 
and impoverished, and earns a bare subsistence for 
himself and his family by a handicraft whi'oh is becom¬ 
ing less and less profitable cverv day. He is almost 
without exception under the thumb of the capitalist. 
Even if the vai n he weaves is legally his own, it will be 
found that he lias bought it on ciedit from a shop¬ 
keeper to whom he is bound to sell the finished product. 
In rare cases, as, for example, in some o! the villages 
of the Sialkot district, he may be found working 
independently with Ins own little capital ol Rs. 10 or 
j.j, but, as a rule, he is only a labourer woiking up 
his customer’s materials. In Multan, Mi.mwah and 
Ludhiana lie i? 1 said to earn from four to twelve annas 
a day, bid in Hoshiarpur his profits never go beyond 
eight annas, while in Gurdaspur and jullundur they ai e 
reported to beaus low as from three to four annas. 

1 Sec under 1 nisei in Chapter XVIII. 
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II is,however,over hall a conturv since theuneqiialduel 
- between the hand-weaver and the power-loom began. 
The former was cheered at the very start with dismal 
prophecies of speedy turn ; # biit, starved and despised, 
he continues to show a vitality that is little short of 
marvellous. The causes that tend to keep his ancient 
(•raft alive deseive considei ation. Some of these causes 
ait to his advantage, while otheis are his misfortune. 

1. Tlieie is, in the In st place, a general belief that 
liawjj-made efbilis, though rougher in texture, are more 
lasting than flic prodticts of the mills, and that it pays 
to use them even it they are*inurc expensive. In fact, 
their very coarseness is held to he a proof of strength 
and durability, an opinion which is perhaps not quite 

justifiable. 

It has been shown, however, that in spile of this 
belief, fashions are changing and the general rise in the 
standard of•eointort amongst the agricultural classes 
is all in favour of ^he softer and more attractive 
Mnported article. 

2. The ordinary pit-loom or khiidtli can weave suc¬ 
cessfully any low-grade v.irn, hull-made or spun by 
tin* cultivator's women-folk in their leisure moments. 

In tins respect it is supeiior not only to the power- 
lofiin hut also to the llv-shuttle loom, both of which 
require good yarns, < 

3. The third point in the hand-loom weaver's 
favour is that there is no limit To the designs he can 

’ produce. He is in a position to cater (for speeial,and 
limited markets, with which lie is familiar, and where it 
\fould not pay thf power-loom to ciunpete. The demand 
for Ludhiana linitfis is greater than flic s*ijjply. Why ? 
Because the cost of machinery to weave‘the varfous 
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borders wanted for them would be prohibitive. 1 It is 
the same with the pOh of Rewari, the klics of Rhera 
and the fancy cloths of Khushab. If the checked 
fabrics of Gujrat and Multan are'being driven out, it is 
because the craftsmen do not weave new designs, and 
the few old ones they have are being copied on a large 
scale on the power-looms of Bombay and Manchester." 

4. The hand-loom weaver, especially when he lives 
in a village, enjoys advantages that compensate him, to 
a certain extent, tor the difference between his earnings 
and those of file factory hand. 'He 'livets in his own 
house, surrounded try his "family and relations, who 
help him in Ins work, and only those who know the 
home-loving Punjabi can realise how much the Julaha 
values tile privilege of staying at home. There is a 
flavour of independence about a craft which permits 
you to take up your work or leave it when you like. 
The weaver can pack up his loom to least at the 
weddings or to weep at the funerals of his friends. This 
habit of mind does not lead to efficiency, but then he 
is not ambitious, and so long as lie gets the verv 
little he needs to keep body and soul together, he is 
content. 

1 Not only ha\e clobbie machines been found suitable tor hand- 
weaving in the south of India, but even jacquard harness is now 
employed to weave the complicated patterns found on solid bordered 
cloths of tlie better varieties. 

2 r. The example of WurtcirJ)erg proves that the manufacture of the 
highest class of goods can be earned on with hand-looms, notwith 
standing the compef.tion of machinery, by a tural population engaged 
part of their time in agriculture. Beautiful table-cloths, and white 
and coloured linens of superior design for borders, are a speciality o ( 
the village of Laichmgen, which exports them to Ameiica and'other 
foreign lands. (AVuxs Committee's Report on a Dept, of Agr. and hid. 
in I refund, 1896, V 62.) 
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It must be noted, however, that the weaver's ability 
, to lay aside his work at anytime without loss (his total 
capital rarely goes beyond Rs. 20) is not without some 
advantages from uneconomic point of view. In the 
rural tracts, where the greater part of the weaving 
community of the province live, labour is getting very 
•scarce and commands high wages, especially at harvest 
time. The weaver often turns his hand to agriculture 
and earns a little spare cash by cutting the crops of his 
customers. 1 

• 5. It is Ms fnishfrtune to be tied to his handicraft 
by the strong binds of Custom. The sentiment of 
caste is weaker in this Province than in other parts of 
India, but the inherited traditions of long ages impel 
n man to follow on the path of his forefathers. Thus, a 
weaver will be content with far lower profits in his 
ancestral calling, than he would in any other. It is 
true that thftie traditions are slowly melting away under 
the influence of chaining circumstances, but they are 
1 Still a force to be reckoned with by the administrator 
and the reformer. 

6. Finally, in addition to the above facts, it must be 
remembered that the Punjabi weaver is notorious for 
his st*ipidity and ignorance. It is seldom he can count 
bSyond twenty. Nothing short of starvation will 
compel him to use his scanty brains to,think whether 
he cannot take up a more profitable trade than the one 
iyi which he was born. 

Regeneration of the Weaver. —The •movement to 
improve the lot of the weaver is of recent date and 

1 Htmd-weaving if an important subsidiary industry in agricultural 
Japan, being chiefly practised by the farmer's wife, and daughters. 
380,000 women and 5,000 men were engaged in it in 1#07. (Shinwoka 
Japanese Agriculture, Tokyo, 1010, p, 8f.) 
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owes its’present force in.no small measure to the 
efforts of Mr. Clnttcrton in Madras, Mr. Churchill in 
Bombay, and that unyielding champion of Indian arts 
and crafts, Mr. Havcll of Bengal. 1 Since the beginning 
of 1907 the Punjab Government has given special 
attention to the promotion of hand-loom weaving 
within its jurisdiction. Its sympathy has already taken 
practical form in various directions and the vein of its 
goodwill shows no signs of exhaustion. 

It has been shown that the weavers form a consider¬ 
able section of the population. 'It is also true that' 
as a class they are stupid, ‘ ignorant', physically weak 
and overwhelmed with debt, and therefore amongst 
the first to fall when famine comes on the land. Even 
if some of the remedies now proposed may not be 
wholly consistent with the stern maxims of Malthus or 
of Adam Smith,' tliev can still be defended on the 
broad ground of humanity as being precautionary 
measures of famine relief. 

Co-operation. ' / The most important step towards improvement will 
'*'be the wide diffusion of the co-operative principle, 
justly called “ one of the great industrial discoveries of 
the last century.” The weaver is in the clutches of the 
money-lender and does not hope to be free of him till 
death. “ His bonds of slavery are huge debts, capable 
of enforcement, if he attempts to transfer his custom 
elsewhere.” He knows that whatever he earns beyond 
his barest necessities must go to pay off an ever- 

_ __ a _ . _ . . „ ... .. 

1 “ Economic truths and economic principles which are true in 
England at the present tunc are not perpetual. They were not 
true for her a hundieci years ago, and they may not be true for 
her hundred years hence.” (Lees Smith, Studies in Indian 
Economics, p. f 1.) 



COTTON—THE HAND INDUSTRY. 


n 


increasing debt, 1 and the.natural consequeiTce is that 
he has no ambition to improve*the quality or the 
output of his cloth. The regeneration of the weaver 
cannot, therefore, btf hoped for until a system of cheap 
and yet not unlimited credit is substituted for the 
present arrangement. 

• Progress must, of course, be along the line of least 
resistance. Localities such as Rewan and Ludhiana 
should be selected, where the craftsmen are not 
all badly off or divided by bitter feuds, and have 
# some intelligent leaders amongst them, whose sole 
ambition is not ^ to becoifte slave-drivers themselves." 
The societies might be on the lines of the Rig Conjee- 
veram Weavers' Union, 2 and, in addition to lending 

1 Much has been said of the bcnehls conferred by the Swadeshi 
movement on the wenvci of Eastern Bengal According to Mr. Gupta, 
however, 11 we lind that although the impetus iinput ted by the 
Swadeshi movement has not yet resulted m am inaiked improvement 
m the material condition of the weaver, jet enterprising shop- 
kecpeis and wholesale i^aleis in cuiintiy-inade cloth have made 

•quite decent pr«>hts out ol their business. I think the real explanation, 
is to be found in the fact that only one anna <»t the wenvets ot Daeca 
town are fiee liom the clutches ol the Malujans, and ihe icsl are, 
steeped in debt, and receive arltlicial wages fixed by then creditors,, 
tl^e Mabaians. They, therelore, do not eain moie than two to three] 
anna*a day.” (Mr. G. N. Gupta’s Re purl mi llie.Indndnc^ dirt Resound 
i'f Eastern Bengal and Assam , 1907-08, p II.) 

2 “In the Agricultural Societies of Get many, which aie.ill on the 
Rafleisan sjstem, there is practically no shaie capital. The money* 
uiih which they conduct then operations consists entirely of deposits. 
A beginning is made b\ a few’ of the n%rc important and well-bo-do 

•men oi the district placing money on deposit. When once the process 
lias been set in operation, their example is followed throughout the 
country districts, and the peasant invests his savings in lhe*agucul- 
JLural Societies with as much confidence as if they were Government 
securities ” (Lees Smith, op. cit , p. 112). This was the course f< llowed 
m the case of the Big Conjeeveiam society, lg the Bombay Viosi- 
dency, however, a few deposits made by the members and a^orres- 
ponding loan from Government form a very usual beginning. 
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small sums of money in exceptional cases, they might 
themselves buy yarfi for sale at cash or slightly higher 
credit prices to the members. There might also be a 
common warehouse where the 'cloths woven by the 
' members could be purchased and stored for sale on 
commission. The weavers should not be debarred 
, from selling their work to outsiders if thev choose to do 1 
so, provided they do not give them more favourable 
terms than those given to the society. The goods 
bought by the warehouse could be appraised by a 
committee who would also be responsible Tor advertis-' 
ing the stock and sending but books of patterns. At 
the start the financing would have to be wholly by 
borrowed capital, and as the weavers themselves would 
not command credit, a few public-spirited gentlemen' 
of means might be associated as members. The ulti¬ 
mate aim of the society, however, should be to build 
up by thrift a capital of ils own. Every weaver, for 
example, might be made to take y p as many shares of 
Rs. 10-8 each as he has looms, and pay them up by 
'84 monthly instalments of two annas. The direction 
should be in the hands of a pouch or committee of 
the members, but if there is a danger of factions of 
rich and poor springing up, an outsider of weight 
would have to be appointed president, and in some 
cases a paid manager, not a weaver, may be desirable. 
Lastly, as the aim of a co-operative society is not only 
to improve the economic condition of the members, 
but to raise thfcir moral standard, there should be a 
strict rule against admitting to membership anyone 
'who does not bear a good character. Government' 
might supply jf.ch societies with new looms, etc., for 
(trial, free of charge. A society of this kind, once 
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established on a firm basis,flight invest in a warping, 
sizing and beaming mill, and other improved appli¬ 
ances of its own. It might also arrange for the sizing 
of warps by specialists if necessary. 1 

Before inducing the weaver to invest his very 
scanty capital in “ improved ” appliances, it must 
not only be proved that the improvements are 
genuine, but it must also be ascertained which of the 
appliances are best suited to local circumstances. 
This can only be done after patient and careful 
trials by experts! There are, for example, a great many 
looms on the market, all of which have their merits, 
but what is a merit in one part of the country may 
be a defect in another. A loom may be discarded 
by Madras, because the foot-action is too heavy for 
the puny legs of the Telugu weaver, but it may be 
appreciated by the sturdier Julaha of the Punjab. 
Again, a picking arrangement that will work admirably 
in a moist province l^ke Bengal, 2 might be quite out 
rtf place in the drier climate of the Punjab plains. 
A central research institute and school of weaving 
is therefore a necessity. The province already 
possesses an efficient school of weaving in the Sir 
Louis* Dane School at Ludhiana, which could be 
fallen over bv Government to form a nucleus for 
the proposed institution. The teaching department 

should be run .on strictly commercial lines, except 

_____ . _ \ 

* 1 There are five weavers’ societies in Bengal, fom in the Bombay 
Presidency and thiee in the Mysoie Stiic. Smalfsocictics atJSham, 
Kata Afghanan and one or two other places have already been started 
irf the Punjab. 

s TRe importance o( climate as a factor in ^otton weaving^ is 
practically beyond dispute. Sec the discussion on th^ subject i (j the 
Report ot the All-India Weaving Conference at Madras jn 1908. 
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that it should not he allowed to encroach on the 
markets already Exploited by the local weaver. It 
should he provided with all the better kinds of looms on 
the market, with complete sets dr warping and beam¬ 
ing machinery, etc., and there should be textile experts 
on its staff to test the comparative merits of these appli¬ 
ances and suggest improvements. The institute might 
also employ a qualified dyeing expert, who should mAke 
experiments with the various vegetable and mineral 
dyes in the market and teach their use to the pupils of 
the school. It would also be his business to test the 
various kinds of “ sizes ” locally used and to select the 
best for such of the new looms as might be approved 
by the textile experts. 1 

Several District Boards have already sent weavers to 
the Sir Louis Dane Weaving School, Ludhiana, paying 
their travelling expenses, and it will not be difficult to 
persuade them to offer scholarships tenable at the 
institute to intelligent young jpen. The more suc¬ 
cessful pupils of the school would be available foT 
employment as weaving-masters, while facilities could 
be given to others for obtaining improved looms on the 
hire-purchase system. * 

The Central Institute should have several peripatetic 
sections moving over the Province with their looms 

1 Institutions of this kind arc aheady iv. existence at Salem 
(Madras Piesidency), Serainptae (Bengal) and Baia Banki (United 
Provinces). The staff of the Serampotc School consists of a Buiopcan 
prinfival, an assistant piincipal, a drawing master, a jobbing mech¬ 
anic and four pupil-tcachers. There is 110 dyer nor any laboratory 
attached to the school. The initial cost was Ks. # 75,255, and th^ anntial 
rti.uiring expenditure is about Ks. 35,000. The initial cost of the 
Bar,' Banki School was Ks. 15,500 and the recurring expenditure is 
about Ks. 10,000. 
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and other machinery, ai\d stopping in temporary 
' buildings at each favourable centre for a sufficient 
length of time. The Department of Industries has 
already sent round travelling exhibitions of looms to 
some weaving villages, such as Bham in the Gurdaspur 
district. These have not been very successful so far, 
but some valuable lessons have been learnt from their 
failure. 

1. Careful inquiries into the local conditions of the 
villages to be visited should be made in advance, and 
those should be'avohled where the weavers (a) do not 
use muchme-inacfe yarn, tvhich alone gives good re¬ 
sults on improved looms, (b) do not work for the 
general market, or (r) are partially agriculturists. 

■ 2. The School should be armed with orders from 
Government departments, as well as from respectable 
wholesale cloth-dealers, for such goods as can be made 
on improved looms by the weavers of the village. 
This will do more t<^ attract their attention than the 
fnost eloquent professions of sympathy with their lot. 

3. The School should have funds to engage local 
weavers as employees to work the looms. 

4. After the members of the school have settled 
down and discovered what they can do with the local 
fashions, an exhibition, combined with a competition 
in weaving in the styles of cloth popular in the • 
neighbourhood,* might be held to demonstrate the 
Superiority of the new methods. 

After remaining abroad for a season,*the lirstbatch 
of sectional instructors should return to headquarters 
and ‘another g« forth. This system will keep the 
central establishment in living touch with the weavmg 

industry of the Province and put the results of its 

• 6 9 * 
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researches to a constant, and thoroughly practical 
test. 1 

Agencies might be established in connection with 
the Institute and its branches on the lines of the 
depots of the Sir Louis Dane School at Ludhiana, 
to obtain orders, not only for the school, but for 
other weavers as well. It would be their function tc 
study the market and keep the weavers informed of its 
requirements, thus acting as connecting links between 
the producers and the consumers. The need for such 
agencies is, however, less urgent than is supposed, 
since the ordinary weaver, as has already been noticed, 
is in debt to the village shopkeeper and dare not sell 
his goods elsewhere. 

An alternative proposal is for Government to estab¬ 
lish factories in connection with the weaving-schools 
where weavers, independently or under contractors, 
might work under supervision, and their work be hall¬ 
marked with the approval of the .school authorities. 

The hand-loom weaver has a good but not ait 
unlimited market ; hence he will find it difficult to 
sell his cloth if the output is increased very much 
beyond what it is now. If the efficiency of the wearer 
class is increased, its numbers must proportion¬ 
ately be decreased, and openings in other trades, 
such as wool-weaving, carpentry, etc., provided for its 
more energetic and enterprising members, by settingup 
small industrial schools at weaving centres. There is 

o 

a great dearth of skilled labour in many trades which 
the overflow of the hand-loom industry might well 
help fo remove. Manufacturers everywhere say they 

1 ft must be^mentioned that In the Madras Presidency peripatetic 
weaving exhibitions have proved a total failure. 
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could easily produce and s^ll twice what they'do now, 

, if only they could get the labour they want. 

Government might also encourage private philan¬ 
thropic and religious’bodies in their efforts to ameli¬ 
orate the condition of the weaving community. 

This has already been done in the case of the Salva¬ 
tion Army, whose weaving school at Ludhiana was 
started in November 1908 with the object of being 
" not merely a school of instruction or a factory for 
the production of cloth, but, so far as possible, a 
Central hearfancl he,Id for the promotion of the hand- 
loom weaving industry of the Punjab.” In addition 
to the free occupation of the Ludhiana Fort, the Punjab 
Government has granted it a donation of Rs. 2,800, a 
loan of Rs. 5,000 at 0} per cent, interest, and a subsidy 
of Rs. 8,000 for one year. 1 It was, perhaps, the 
military guise of the instructors combined with the 
forbidding exterior of the school that frightened away 
the first batch of district stipend-holders, and still keeps 
•the weavers of Ludhiana itself at an awed distance. 
The missionary character of the Salvation Army, 
however, has probably most to do with this attitude 
on*the part of the people, in spite of the fact that 
proselytism is not an object of the School. 

The institution is now fairly flourishing and promises 
to do good to the hand-loom industry otr the Province. 
Like the one at Bara Banki, however, it must take Jo 
Reaving finer grades of cloth, with better designs than 
the weaver can produce untaught, if if is to become 
really popular. 

The Arya Saimj of Sialkot is showing great activity 
in the improvement of the Megh vfeitvers of die 

1 This subsidy has subsequently betyi renewed for unoth^r year. 
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district, and some assistance might he given to enable 
it to introduce improved implements amongst them. 
Further, the great majority of the weavers of the 
Punjab are Muhammadans, and when their more 
enlightened co-religionists awaken to their needs, help 
of the same kind will have to be given to them also. 

There are about 200 weavers amongst the 15,000 
prisoners in the Punjab jails, and they are chiefly 
made to do their hard labour on improved looms—fly- 
sluittle, Thakral’s and Salvation Army. The jails, in 
fact, try every promising invention m the ordinary 
course of business. It would be an advantage to the 
public if the Department made experiments in the 
various kinds of " sizes ” also, and published an account 
of all its weaving operations in the annual reports. 

We now come to the question of improvements in 
the various processes connected with weaving. The 
subject is one for specialists and little can be done in 
a work of this kind beyond indicating, as far as one 
can, the balance of expert opinion on the subject. 

At the outset the inquirer must discard the popular 
belief that the improved loom is the panacea for all the 
ills of the industry. The loom is a very important imple¬ 
ment to the weaver, but it is not everything. There 
are many questions regarding the processes before 
and after weaving that are of equal, if not of greater, 
consequence. 

It is important that long warps should be used on 
fast looms of any description, as otherwise the delay 
caused by connecting the short threads with each 
other, largely diminishes the advantage. The present 
system, under which the weaver uses short warps 
prepared by himself, causes waste of material as well 
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as loss of valuable time, even on the couhtfy loom. 1 
“The old hand-loom is in the -possession of the 
poorest weaver, and it is capable of weaving anything 
that human skill caiHhink of. If this loom is supplied 
with long well-made warps properly wound on a 
wooden roller 2 and the latter properly mounted on 
-supports and suitably weighted, the weaver will be 
aide to increase his outturn by nearly 20 per 
cent., doing his work in the usual way. The weaver 
will thereby be enabled to do the work of weav¬ 
ing continuously, And all the detentions incidental 
to the use of snort stretched warp avoided. To 
use a warp beam in conjunction with the ordinary 
primitive pit-loom does not demand any special skill 
or expense worth mentioning. All that the weaver is 
required to do, is to dig a small pit about a couple of 
yards away from the pit he is sitting in, to suitably 
accommodate the yarn beams on supports so that the 
( "arp may be very nearly in a line with the doth roller 
‘ t)f the weaver. The tensioning of the warp is the essen¬ 
tial feature of this arrangement." s Instead of taking 

i Ap.ut fiom llic \v.isle of lime, each operation of warping causes 
the In* of ,1 seer of yarn .it least. Tins seems In be unit undctsluml 
"i nla "v places Ill Multan tlie warps ate made *8 yards, and in 
Montgomery 200 yards long. They aid made vet v long in Dei i 
Oliazi Khan also. ^ 

The use of Hie yarn roller hen in oilers great advantages, 
because it enables long lengths of warp (• be used, besides permitting 
«he ytyn to he wound straight and in an untangled condition, thus 
facilitating the continuous weaving of the clotfi and saving much 
waste of material, toss of time, labour and wages for frequent dress¬ 
ing, drawing in or twisting in of warps and getting the same on the 
loom*. (Mehta, Report on the Hamt-lottw of Bombay, yillj. 
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the yarn'm 'bundles, the weaver should have the oppor¬ 
tunity of buying it,ready warped for a required pattern, 
sized and wound on wooden rollers. The Empress 
Mills at Nagpur provide yarn ',so prepaied, chiefly, 
however, to the Central Provinces Jails. District 
Boards might arrange demonstrations to prove the 
superiority of this system at local fairs. 

It would, in fact, pay yarn merchants to set up small 
hand-power mills for winding, warping and beaming, 
as has been done in Madras, where the yarn is warped 
“ in a very efficient manner on two difleient types o’i 
apparatus—one horizontal and one vertical. It is the 
practice of manv weavers, and also the Salem weaving 
factory, to give out the warping to the owneis of these 
mills.” 1 An ordmarv factory of this kind could be 
established for Rs. 2,0()0 and would reduce the cost of 
the preliminary process to a third of what it is now. 2 

Failing these facilities, the weaver should be taught 
to adopt the portable warping frames used in the Bara 
Bnnki Weaving School, an improvement entuely in 
harmony with the Julaha’s traditions, and one that has 
now become very popular in the villages of the Bara 
Banki Dish ict. It is, in fact, known m several districts 
in Bengal. The present practice in the Punjabis for 
the weaver’s wife to take two threads at a time when 
preparing the warp, whereas the Bara Banki frame has 
fifty reels that take lifty threads in one operation. It 
is very light and can be earned about by a boy, while 
a woman airanges the liftv threads on the warp sticks 
on the ground. It is a contrivance simple enough for 
the ordinary village carpenter to copy, 

1 Clulk'jce, Imlnsfiit'- oj the Vuded Province s p. 27 . 

* Melik’s Report cited above, p. 10 . 
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It may be objected that, facilities for warping will 
, not really help the weaver, as his .wife now does all 
that work, and if relieved of it, she will do nothing. 

There is no reason, however, why the Julaha woman 
should not learn to weave like her sister in the United 
Provinces. As to the boys, they could go to school 
or they too could weave. 

• “ Sizing ” is a most important process 1 on which the Sizing, 
behaviour of the yarn on the loom largely depends. 
Indeed, one of the reasons why some of the ingenious 

Tiew looms tiavA not succeeded as well as they were 
expected to do, i? that no*suitable “ sizing ” material 
has been devised for them. The usual “size ” (mated) 
of the Punjab, consists of boded flour or a solution 
of half-cooked cluipatts (wheaten cakes) ; but boiled 
rice is used in Sialkot for finer work. A little sesame, 
rape or castor oil is generally added to the pre¬ 
paration to*facilitate the separation of the threads, 
tallow with a dash^of soap being sometimes em- 
* ployed in place of oil in Gupanwala for the courser 
counts. “ Size ’’ is occasionally adulterated with chalk 
or khariu tiuilli m order to increase the weight of 
the fabric. 

-__ __ __ __ 

• In the Punjab, yai n is “ sized ” alter being warped by the weavei 
himself, except in Multan City and in the larger centres of the 
Dera Ghazi Khan District, where it is handed# over to a special 
caste for the puipt^se. Jn Multan, the weavers themselves “size” 
the uaips in the case of all coarse counts The finer counts fire 
* sized# in the hank by a caste »ailed Pihiwas, who treat it with a 
kind of starch they themselves piopare from wheat. A special caste 
does tlie vvoik in the Dera Ghazi Khan distiict also. The wages are 
Hannas per 100 yar^s of warp “sized.” Long warps are the rule 
in bofh distiicts (note 1 on p. 19 \nfnn). hi Bengal, too, the of 
long waips has brought it about that weavers never # size theii^ own 
yarn ( Report of the All-lndta Weaving Conference, 19(^, p. 18). 
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The Doom. 


A “ siting ” machine suitable for use by the hand- 
weaver has yet to lie invented. The “ slasher ” type is 
said to be quite unsuitable for village conditions. 

There are a great many improved looms on the 

* 

market, most of which are better than the Indian pit- 
loom. Amongst the best known are the “ Japanese,” 
the Dhariwal and the Salvation Army frame-looms, and 
the ordinary fly-slmltle loom. The frame-loom works 
faster than the lly-shuttle, but is far more expensive, 1 
and requires a thick and strong warp, except in the 
rare cases where the weaver can lie trtistffd to do th5 
beaming very carefully. * * 

The merit of the fly-shuttle loom, on the other hand, 
is that it is very simple 2 and very cheap. It is possible 
to get one for about Ks. 15, or to have the (ly-shutlle 
arrangement fitted to a country pit-loom for less than 
Ks. 8. 3 Further, while doing twice the amount of 
work possible on a pit-loom, it can wea\*'e very line 
counts of cotton as well as ol Italian silk. For 80's and 
below, it is universally used in Chandernagore,CiimsurA ' 
and elsewhere in the Hugh and Howrah Districts of 
Bengal, 1 while at the Lahore Exhibition there were a 
couple that wove Madras turbans of 150’s quite well. 

The ordinary country loom with the lly-sfuitlle 
arrangement would seem to be the loom for the village 

1 They cost frofi about Rs.75 upward-., a sum eiitnely beyond 
the axeiage weaver's means. # 

• The lemptat'on to bung m the veiv best thing available when 
vui aie making a change isgieat , but implements, like indention*!, 
cannot be inipioveti beyond lecogmtion without danger. 

3 The automatic take-up motion is indispensable for the quick 

and proper working of the Sah.it ion Aitny loom. The Salvation 
At niv slay cannot, thciefore, be attached to *a pit-loom with ad¬ 
vantage. , t * 

4 Sie Mr. Cmjlterjee’s note for the Namital Industrial Conference 
on p. 39 of # the*Repoi t. 
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weaver. The more expensive frame-loon* i? for the 
, capitalist and for beginners 1 learning to weave. 

A few years back improved hand-looms were quite 
the rage in some towns in the Punjab. “ Baroda * 
“ Dhariwal,” and "Japanese” hand-looms were set 
up at Bhera, Hali/.abad, Ferozepur, Kahnuwan (Gur- 
daspur), Werka (Amritsar), Chakwal and other places, 
in» most cases by persons who knew nothing about 
weaving themselves and were absolutely ignorant 
of the conditions of the market. Almost all these 
Victories failed, *is tlx; profits of the few looms naturally 
did not make up for the cdst of supervision, and the 
machinery very soon got out of order. The practical 
way to set about it would have been for the proprietor 
of the looms himself to go through a practical course 
at one of the weaving schools before setting up his 
factory and then work at a loom with his own hands 
as a masterAvcaver, as is now done by a good many 
men at Bara Banki. 

•• There appears to be an opening in the industry for 
men of energy and education with some capital, say 
Rs. 5,000. According to Mr. Chatterton a hundred 
looms will probably be sufficient to give an adequate 
I'ctunf on the capital invested and the cost of manage¬ 
ment. 

• — 

1 Tile leader is icfcned to the disciosion in the Refill of the All- 
India Weaving Competition, pp. 41-50. • • 

•It tngy be noted heie for the information of hand-loom manu- 
factiuers that there is an opening for a trade m improved handjooms 
witli Bagdad. Accoiding tn the Indian Tr,uk Journal of June 30th, 
ltllO, a small company, foimed to oig.nlisc a weaving industry in 
Bagdad, unpin ted a hand-loom Horn fcngjand which proved,so 
successful that others of the same kind, and also a'Vnning machine, 
were ordered. • • 


The 

Capitalist. 



CHAPTER II. 


Cotton—The Power Industry. 

Ginning. The Punjab annually raises about 15i lacs of niaunds 
of cleaned cotton, or 7 per cent, of the produce 
of all India, and of this lip lacs are exported; 1 
Most of it is ginned in the numerous factories scat¬ 
tered over the cotton districts. The ginning season 
ends in March, beginning in Delhi in October and 
further north in November. The general complaint 
everywhere, except perhaps in Lyallpur, is that there 
are too many of these factories in the Province and 
that competition has reduced profits almost to nil.* 
Further, in many centres labour is scarce and dear, as 
will appear from the following table :— 

District. of unskilled labour. 

Males. Females. 

Karnal . . . . 5 to 6 annas 3 to 4 annas. 

Laliotc .... .X to 12 annas 4 to 5 annas. 

Gujramvala . . . 0 to <X annas 4 annas. 

Lyallpur . . . 8 to 10 annas 4 to 7 annas. 

Ambala . . . . 7 to <s annas I to annas. 

Ambala alone does not suffer from scarcity of labour. 

The old hand-ginning machine has died out every¬ 
where except ii^ isolated tracts, and so has the pi ajar a or 
cotton cleaner. Two thousand maunds of hand-ginned 
cotton is said, howeve°r, to be still exported yearly from 
Daska in the Slalkot district. 

1 These figures represent the average for the 5 years lOOl-Ot). 
The average acreage of cotton amounts to 11 lacs % ,/.<•., 4 6 of the,whole 
crop area of the ptoWnce. 

8 tjpr the cqinbinution of cotton-oil with ginning factories, see 
under Cotton-Oil 
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The cotton-mill industry of the Province cannot Spinnim 
. be described as flourishing. It coinprises at present Wcavin 
the following seven mills, but two more will shortly 
be added. The All-Indi^ Spinning and Weaving 
Mill, Ld., with an authorised capital of Rs. 25,00,000, 
is about to be established in the Gurdaspur district. 

The prospectus states that it will be erected on the 
mTist approved and up-to-date lines and will also be 
fitted up with machinery for the bleaching, dyeing, 
printing, and finishing of cloths. The Bhiwani Cotton 
Spinning a,?d Wearing Co., Ld., was registered at 
Bombay in August 1910 with a Capital of Rs. 7,00,000, 
and will probably commence working in 1912 with 
300 looms and 10,000 spindles. 
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These employ on an average 3,600 men, women and 
children, and produce annually about 160,000 maunds 
of yarn, 00 per cent, of which is of 20 counts and 
below. On the other hand, the province yearly 
imports, in round figures, 50,000 maunds of yarn, 
mostly of the higher counts. 

The chief markets for Punjab yarn outside the pro¬ 
vince are Agra, Hathras, Moradabad, Aligarh, and 
Cawnpore. Ahmedabad yarn of 10’s and 16's is said 
to be better than that of Delhi and is often preferred 
to it. 

Of woven goods the Punjab produced about 5,700 
maunds and imported about a million maunds in 
1908-09. 1 

The causes that impede the development of the 
industry are as follows 

1. The locally grown cotton, known to the trade as 
Bengals, Low Bcngals or Delhi-Bengals, has a very 
short staple, its maximum lcngth f being £ inch, so that 
it cannot be spun to higher counts than IDs and 16’s, 
i.c., yarn suitable only for coarse cloth, ilaris, tents, 
ropes, etc. Peshawar is the only district in the Punjab 
or North-West Frontier Province that produces a staple 
able to spin up to 20’s. Bombay, on the other hand, 
has good varieties of local cotton, and the Central Pro¬ 
vinces are in a" position to import better cotton to mix 
with their own. 

2. The Punjab is out of the great cotton market 
For such an’'industry it is absolutely necessary to 
have the raw material in abundance and variety, 

The average of'WoVen goods produced by the Punjab mills in the 
five yKiars 1904-09 was 4,-15(1 maunds per annum and of net imports 
for the same pSriod, 879,571 maunds. 
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for mixing, substitution, etc. Ail the cotton of the 
Punjab is sent out of the province as soon as it is 
ginned and the local mills are compelled to keep large 
stocks of it for themselves. The Bombay mills, which 
can draw upon their locaf market all the year round, 
are under no such necessity. 

3. The province is unfavourably situated as regards 
i^ fuel supply. 1 Wood is diminishing and is already too 
dear to be used by any factory, while a ton of Bengal 
coal delivered at Delhi Station costs from Ks. 10-8 to 
4Js. 13, according inequality. Moreover, coal is usually 
carried from Beifgal in open wagons, and it is asserted 
on all hands that it loses from 5 to 10 per cent, on the 
way. An obvious remedy would be for the railways to 
provide iron netting to prevent the coal in the waggons 
from being stolen or blown away on the journey. 

5. The founders of the existing mills in the Punjab 
left out of* account the exceptional shortness of the 
staple of their cotton, and set up machinery really 
• designed for the mills of Bombay and Nagpur, which 
use a greater length. The result is that the Punjab 
yarn is insufficiently twisted and weak, and hence only 
fit for the hand-loom, li will not stand the rapid 
movement of the power-loom shuttle. 

• 6. There is a universal complaint of the shortage 
of skilled labour both in Delhi and Lahore, where no 
mill can ever be worked to its full capacity. Almost 
all the operatives in the Delhi* mills are natives’of 

1 Lahore and Amritsar together use about 1,8S5 effective H.P. for 
all their factories. The cost per II P. hour is 6*6 pics, t.c n 8*8 pies 
per kilowatt hour. The cotton mills of Delhi use about 1,700 H.P., 
the £ost per H.P. # hour being 6 pies or 8 pies per kilowatt hour. 
For the Jumna electric scheme, which will supply Hcllii with power, 
see the notes in Chapter XVIII. • • 
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Cawnpore and other districts of the United Provinces. 
The Punjabi, at Irs best inferior even to the Bombay 
mill-hand, 1 finds more profitable employment in other 
walks of life. 

There seems to be no royal road to the encourage¬ 
ment of the cotton-mill industry in the Punjab. The 
proposal to prohibit the emigration of free labour to 
foreign countries in order to remedy the shortage uf 
labour may be dismissed as impracticable. Time and 
the operation of natural laws alone can cure this evil. 
As to the inefficiency of the mril-hand, it must be 
admitted that it is due in some measure to the exces¬ 
sive hours of labour. Another undoubted cause, the 
lack of mental and moral training, can only be removed 
gradually, and that by the spread of education 
amongst the masses. 2 

The Punjab Agricultural Department is already 
doing what it can to promote the cultivation of cottons 
of a larger staple. The recognised methods for the 
improvement of the cotton plant are : (a) introduction 
of suitable exotics; (h) selection of indigenous varieties ; 
(r) hybridisation. 

As to exotics, experiments have been made with 
American varieties since 1902, and in 1904 Egyptians 
and Bombays, as well as acclimatised and newly- 
imported Americans, were tried. So far the Upland 
Americans seem to have been the most promising. 

1 The Indian Factory Commission reported that a Lancashire 
mill-hand produces 2£ times as much as the Indian. {Report of the 
Factory Commission , 1908, p. 19). 

* It is not suggested that the existing system of education in the 
country is calculate,! to ^um out good mill-hands. On the contrary, 
it is believed th<^t if universaliscd without modification it will lead to 
disaster. 
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Selection from local varieties is an exceedingly slow 
operation, but the work is in hand at Lyallpur and the 
results so far are fairly encouraging. Hybridisation 

is now being effected* by the Economic Botanist. It 

• 

will, however, take years of patient experiment before 
the results are worked out and new types fixed. 

The difficulty now is to secure a good price for the 
long-stapled cottons grown under Government patron¬ 
age, and until it is solved, the improved varieties 
will not become popular with the cultivator. However, 
it is hoped tlxit fhe z*al of the various local firms which 
have taken part 1*11 the auctions of the last two years 
will increase. The self-interest, if not the public spirit, 
of the spinning and weaving mills of Delhi, Lahore 
and Amritsar ought to persuade them to second the 
efforts of the Director of Agriculture. Considering the 
benefit they will ultimately derive, it is not too much to 
expect each* one of them to undertake to buy every 
year a given quantity of the long-stapled cotton at a 
•fair premium. So far, il is sad to record, they have 
been appealed to in vain : they do nothing to en¬ 
courage the cultivator. 
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Hosiery. 


Cot i on—Minor Industries. 


India, imports annually over sixty lacs worthfof 
cotton and mixed hosiery, 1 of which 55 per cent, comes 
from Japan. So vigorously, indeed, have the Japanese 
exploited the markets of Asia that their exports rose from 
£33,000 m 1902 to £378,000 in 1907, and this in 
spite of the fact that they are dependent on raw cotton 
imported from India for their manufactures. Their 
success is due to : (a) cheap machinery and processes ; 
( b ) cheap labour; (c) the skill they have developed in 
the manufacture ; (d) knowledge of their markets. 2 


1 The imports in 1908-0!! were valued at Rs. 03,45,1 L3. The 
imports of woollen hosiery for the sain* year (which was normal), 
were valued at Rs. 9,69,955 ' ' 

The growing consumption of hosiery in the Punjab will he illus- 
tialed by the figures lor Susa, a small and somewhat decayed town 
of It,(>00 inhabitants, which does not possess a single hosiery 
machine. 

Qly. so hi yearly. Wholesale priccs L fer doz. 


Socks — 

Amritsar, Ludhiana, 

Gujrat aiidjiillundur . 3,000 dozens. 
Japanese . . • 1,000 „ 

Undervests — * 

Amritsar, etc,. . . 1,500 ,, 

Japanese . • ■ 1,500 


As 12, Re. 1, 1-4 

Rs. 1-4, Rs. 2, 2-8 

„ 2-8 to 3. , 

,. 1 to 5. 


2 In Japan the work is done by hand, mostly by females, the 
daily wage for skilled labour being about .‘H annas foi women 
and 121 ann?s tfor ‘men. The factories generally consist of 
8 to 10 workers and are estimated to give a profit of 10 per cent, 
to the proprietor .—Indian Tr/ide Journal, Aug. 20, 1900, p. 160. 
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With slow and halting steps, this country, too, is 
attempting to follow in the footsteps of Japan. The 
ordinary hand-machine for socks, etc., costs only about 
Rs. 115. It is not difficult to learn and has conse¬ 
quently become popular everywhere. 

Ludhiana is, perhaps, the largest hosiery centre in 
the Province. It has 150 machines for socks and eight 
fortundervests, all of which are busy throughout the 
winter. During eight months in the year, however, 
there is only work enough for fifty. At Wazirabad, 
tlfere is a hosiery fife lory with ten sock-making and 
two vest-making machines* It employs ten trained 
workers at Rs. 12 to 15 per month and twenty inden¬ 
tured apprentices, besides giving job work to some 
fifteen females in their own homes. There are also a 
dyer at Rs. 20 and a mechanic at Rs. 25 per mensem 
011 the staff. 

Ludhiana find Wazirabad hosiery finds a market all 
over Upper India, but has to suffer the keen competi¬ 
tion of the imported article, which, though less durable, 
is better finished, and sells, if anything, cheaper than 
that made locally. 

A steam hosiery factory was set up at Delhi at a cost, 
it is sard, of Rs. 00,000, by a 1< >cal capitalist, who has 
now converted it into a limited company with a capital 
of one lac of rupees. The factory is at n standstill as 
the share-capital has not yet been fully subscribed. 

•The^chief difficulties of the industry are lack of 
organisation, and want of finish in the article produced. 
Except in the two places named above, no attempt 
appears to have ‘been made to study markets or 
to follow a definite system of proctucttbi? or distri¬ 
bution, 
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Of the 30 hand-machines at Bhera, for example, 
only ten or twelve are at work as a rule ; the rest are at 
a standstill, because competing machines have been 
set up in almost every village of the district, and their 
owners do not care to try any outside markets. 
Socks at Bhera sell at ks. 1-8 per dozen for inferior 
grades made of homespun thread, and from ks. 2 to 
Rs. 2-8 for the best kinds. At the Hewett School,at 
Bara Banki, cotton socks are made with mill-spun yarn 
on similar machines at a cost price of ks. 1-2 a dozen, 
and no difficulty is found in selling them at ks. 3 
retail and ks. 2-4 wholesale per dozen in Oudh. The 
hosiery makers of Bhera and other out-of-the-way 
places should get in touch with dealers in the big 
markets of the Punjab, such as Amritsar and Delhi, 
and even further afield. Calcutta and Bombay are out 
of the question, until a finer quality of goods is 
produced. 

Systematic efforts should be made to improve the 
finish of the articles. It is suggested that hosiery classes 
for men and also for par da nashiii women should be 
established at centres like Lahore, Amritsar and Delhi, 
and good work encouraged by local exhibitions. 

The system of the Bara Banki School, where instruc¬ 
tion is free, but is only given to pupils who buy 
machines fordhemselves, appears to be t’ery sound. 
Hosiery schools might at the start undertake to sell the 
work of ex-pupils until relieved of the duty by private 
enterprise. 

The industry is eminently suitable for pardd nasliiu 
women, and is likely to bring them" more profit than 
spinning, plutl'kdri making, or gold weaving, provided 
suitable, arrangements exist for the disposal of their 
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work. It is a matter for eongratulation that women 
have taken to sock-making in Ludhiana as well as 
Wazirabad. 

To a certain extent, lacc-making has already been Lace, 
introduced into girls' schools all over India, chiefly in 
those started under missionary auspices. Some of the 
articles turned out are extremely good, and if the neces- 
s;?ry organisation existed for studying and exploiting 
the European, and especially the London, markets, a 
very lucrative industry would soon arise behind the 
pnnld. The*maii^ Jifficulty of the lace-maker at pre¬ 
sent is to get in touch with the consumer. This 
would be solved by the formation of committees of 
philanthropic ladies in Lahore, Amritsar and Delhi 
with the object of collecting, grading and pricing 
women’s work, and disposing of it to the dealers in 
India or in Europe. The committees would also pro¬ 
cure the latest patterns, through the fashion journals or 
.otherwise, and give them to the workers. Moreover, 
tfiey would put them in the way of purchasing simple 
labour-saving appliances, such as are used in Saxony 
and France. 

The extent to which the industry might be developed 
is .illustrated by the instance of Calais, where the aver¬ 
age production of cotton, silk, and miscellaneous laces 
in 1897 was estimated at £2,500,000 giving employ¬ 
ment to many thousands. 1 , • 

•The. Indian thiri is specially suitable as a floor Dans. 
covering in a warm country, but its manufacture 
is of little importance in the Punjab. Small quanti¬ 
ties ase made in most districts and also in the Multan, 

1 ^ I 

Montgomery and Delhi jails. The chief centres of,the 

t 1 Jouriifil of the Society of 8, 1897, p.*113(T. 

• • 
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industry, however, are Ludhiana, Ambala and Sialkot, 
with 200, 80 and 25 looms, respectively. 

Darts are usually woven on a frame over which the 
warp is stretched. The weft is wound on an iron 
skewer which is carried across the warp threads from 
hand to hand, two men at least being required to work 
this arrangement. 1 Machine-spun yarn, costing from 
Rs. 43 to 46 per maund, is used for the warp, and 
hand-made, at Rs. 27 to 32 per maund, for the weft. 
The best dmis of Ambala are made with hand-made 
warp as well as weft. The workers in all these places 
belong to miscellaneous Mohammadan castes, such as 
Mochis, Sheikhs and Julahas in Ludhiana and Ambala, 
and Kashmiris in Sialkot, but the trade is controlled 
by the shopkeepers, who are mainly Hindus. The 
artisans work either in their own homes or in factories, 
of which there are four large ones m Ambala. Wages 
rarely exceed six annas a day. 

Amritsar is the chief market for Ludhiana tlaris ,, 
while those of Ambala are exported direct to every 
part of the Province. An average Ludhiana or Sialkot 
dan costs Re. I per seer, while those of Ambala can 
be had from 10 annas to Re. 1-4 a square yard. 

Under present conditions the Punjab dan industry 
is declining from several causes, the chief of which is 
the rise in thS price of cotton yarn without a corres¬ 
ponding increase in,the rates allowed by the dealers 
for the finished article. 2 The establishment of cp-opeV- 
ative societies at Ludhiana and Ambala will, doubtless, 

1 For an account of the process see Latimer, Monograph on Carpet¬ 
making in the Punjab , 1005-06, pp. 1-2. An inferior kind of t dari is 
also made on the (tfdindry hand-loom, modified for the purpose. 

* Contrast v<ith this the position of the more enterprising brass- 
\vorkers,t'«/r<*. 
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strengthen the position of the artisans in this respect. 

Further, the Punjab iltiri, though a useful article, is at 
the same time quite unattractive, the only patterns 
woven in it being plain stripes of blue and red. An 
attempt ought to be made to improve it from an 
artistic point of view by the introduction of new 
and attractive designs from other provinces. The 
Ludhiana Weaving School might add this industry to 
its curriculum and so lead the way to a better state 
of things. 

A very substantial and useful carpet is made in Cotton pile 
Multan with a pile of cotton or mixed wool and cotton carpets, 
resembling the genuine article in feel and design. A 
cotton carpet made of locally spun cotton yarn costs 
from Rs. 0 to 7, and of imported yarn from Rs. 8 to 
12 per square yard. 1 

The best ncwar' 1 used m the Punjab comes from tape, etc. 
Meerut and Farrukhabad m the United Provinces, and 

Rawalpindi firm linds d cheaper to import it thence 
tTian to weave it. A fair quantity of navar as well as 
cotton string is, however, prepared m Ambala and 
also to a certain extent in other cantonments. In 
Amritsar there are three factories with six to ten men 
each, besides some stray artisans. One hundred and 
litty tape-makers were enumerated in Lahore in 1901. 

One Akbarali of Ludhiana 3 has patented a machine 
for rapidly weaving linear, laipp-wicks and tape, hs 
well as gold-lace. It is a pity he has not been able to 
find a capitalist to take up his invention, which might 

1 Eor an account of the Multan carpet industry, see Chapter V. 

2 Niw&r is a kind Of coarse cotton (ape, about 21 inches wide, used 

lor charpdis or bedsteads. • , 

! Re is now, it is believed, in Gwalior, but communications* may 
be addressed tu^him at Mohalla Solian,fLudhiana. • • 
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give rise to several useful domestic industries, especially 
suitable for pardd-naslun women. The quantity of 
lamp-wicks and tape consumed in the Punjab must 
be enormous. 

Tents. There are live tent factories in Lahore, two in Sial- 
kot, a few in Multan and one in Rawalpindi, all of 
which depend more or less on the custom of 
Government departments. A recent notification, whiih 
gives a practical monopoly of official patronage to the 
jails, has dealt a serious blow to the industry. 



CHAPTER IV. 


The Silk Industry. 

The silk industry is important and flourishing in the 
Pflnjab, 1 notwithstanding the fact that, with the 
insignificant exception of Hie Gurdaspur district, the 
raw material all conies from elsewhere. Most of what 
i» used in ll*e> Provwiee is imported from China and 
Japan via Bombay* the remainder consists of either raw 
silk from Bokhara or yarn from Italy. 2 The silk yarn 

1 The history of seiiculture in the Punjab up till 1899, as given in 
Mr. Hailey’s excellent monograph on the subject, is a record of failure ; 
but a small experiment made in 1907 in the Hoshiarpur District 
by Mr. Wakefield, Kevenue Assistant, gave hopeful results. The 
expciiments earned on under Government auspices since 1908 in 
the Gurdaspur district and at Clung,t Manga and Lyallpur, howevei, 
show that the rearing ol the worm from impoited disease-free eggs 
has a future as a cottage industry in the submontane districts. 

• # Thc Tnigation Department is planting mulbcny trees on the 
Sirlnnd and Ppper Bari-Doab Canals Ihviiwoneha Pttpvnfcia might 
also be tiled. vSee Chapter VI. nijnt. 

Silk-worm real mg has been taken up as a commercial venture by 
tv. B. Sheikh Ghulam Sadik ot Amritsai, who distubuted 200 oz. of 
eggs in the Gurdaspur district on the Kashmir system (see Appendix 
I. lo this volume) in 1909, and 300 oz. in 1910. § 34, Report, 
Punjab Agrn ntlnral Dept. 1909-1910. 

2 The following table gives, for wh.it they ate worth, the ligutes 

for the net imports of raw silk, Indian and foieign, 5y goods train and 
by land into the PunjaJ). As much of it conies by passenger train, the 
figures are in no way accurate. • 


Yqirs. 

Net lntpolls in man mis. 

Value in 

1904-05 

. . 8,141 

. "40,H7,262 

1905-00 

. 9,346 

. 34,69,173 

1906-07 

. 8,752 

. 41,23,604 

1J07-O8 

•. . 1,308 

H, 113,814 

1908-09 

. 1,964 . • 

*» #,04,337 


imports from Kashmir ceased to be recorded in*1907-08. J.'his 
explains the fallhig off in that and subsequent years. • « 
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Amritsar. 


of Kashmir, which is in such demand in France, is 
not used at all here, since in price as well as in quality 
the Chinese is held to be better. Very little Bengal 
silk is used, except for embroidering phulkiiris and for 
similar low-grade work, as it is said to be very “ dry.” 

The manufacture of silk includes four operations :— 
(1) The preparation of the yarn ; (2) Dyeing ; 
(3) Weaving ; and (4) Embroidering. ! 

The first two are carried on only at the chief centres, 1 
but in most districts a few stray weavers are found, 
who prepare silk or mixed silk and cotton fabrics. 
The art of embroidering with silk is even more general, 
—it is, m fact, practically universal. 

Amritsar is the metropolis of both the silk trade and 
the silk industry m the Punjab, and counts no less than 
7,000 men, women and children, mostly Muhammadans, 
who make their living by handling this material. 
There are about 1,700 looms whose products 5 line! a 
market all over India from Pe hawar to Hyderabad 
(Deccan). Several factories in the city are owned by 

1 The weight in maunds ol the imports oi silk of all kinds, law and 
manufactured, at the four chief centres in the Punjab is given 
below. Tlie same lemark applies* to them as to the provincial figures 
given in note (2) on page 37 — 



1900-07 

1K)7-08 

1908-09. 

Amrih.it . 

. 5,818 

5,2127 

4.222 

julhnuhii . 

. 717 

71li 

844 

Malian 

. 1,02b 

4it*» 

703 

Lahore 

191 

178 

57 

Delhi 

. 1,702 

2,705 

1,521 


- The fabrics chiefly made arc daiyai, a material made of the finer 
counts and of one colour, gulbadau , striped silk, kan&vt’z , a thick 
stuff much used for skirts, anti gimhi, a matcri? 1 about 34 inches wide 
with a border op o' „ side only, specially made for the skirts ol Hindu 
ladieg. Gar ill gosts from Ke 1-4 to Ks. 8 a yard ; daryih and kandvez 
of good i^ialitr/, 27 inches wide, about Ke. 1-8 a yard. 
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capitalists, who employ a number of dyers, winders 
and weavers 1 on a monthly wage. The largest of these 
establishments is that of Basantamal Keshomal, with 
over 150 looms. • 

Multan is another great centre with 300 looms for Multan, 
pure silk and over 1,500 workers in the various 
branches of the industry. Its fabrics are higher-priced 
anil said to Ik- better than those of Amritsar, 2 and are 
largely exported to the surrounding districts and to 
Sind. Multan is also (he chief place in the Province 
for the manuTactuij.* of mixed cotton and silk fabrics 
called madiru,-' meaning “allowed " to Muhammadans, 
amongst whom men are forbidden to wear pure silk, 
except on very special occasions. 

For the lowei grades of all-silk cloth, Italian yarn is 
used for the warp and Chinese for the weft. In fabrics 
of a belter ^quality Bokhara silk takes the place of 
Italian. 

, Most of the yarn us*d at Multan is locally prepared 
and dyed. There are about 400 pat-plurds and 50 
tansix, who earn from 4 to 5 annas a day. 

Jullundur, with its suburbs, has about 250 looms, Jullundut. 
which mostly turn out daryais at from 5 annas to Rs. 2-8 
a yard. The average annual output is estimated at about 

1 The raw silk is wound by the piit-pln'rd, and prepared for the 
warp by the lattzi. They earn from 5 to 6 annas a day. The silk 
dyer is called paining f and the weaver, <l,iy&t-hdf. . 

• bor example, the local kauavtz, 27 inches wide, costs from 
Rs. 1-3CP to Rs. 2-4 a yard, whereas that o! AmrKoar costs Re. 1-8. 

(Darydi and kanavez up to Rs. 3 a yard are, however, sometimes 
made in Amritsar as well.) 

7.ht chief mashrif articles produced are hiiigfs, t.c., long pieces 
of cotton cloth with silk borders or ends, us«d tairbans ; stiff, a 
stuff with a silk warp and cotton woof ; and garbi whydi has a Qptton 
warp and silk weft, 

• • 
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Other 

centres. 


Kashi (Cossi) 
Silk. 


two lacs of rupees. Amritsar is becoming more and 
more the entrepot for the export of Jullundur silk 
fabrics to the Canal Colonies. 

Lahore has a couple of hundred looms and from 30 
to 40 pal-pht'rds. The dyeing is done at Amritsar. At 
Delhi, less than 700 persons were engaged in the indus¬ 
try in .1901. Silk-weaving, however, is not a speciality 
of this city, most of the yarn being used for embroidery 
for which there is a large demand, chiefly amongst 
Europeans. There are a dozen looms m Ludhiana for 
the manufacture of pure silk tmbanrcloths. About 50 
looms at Klmshab weave plain and bordered ihuydis and 
turban-cloths with Bokhara silk imported from Amrit¬ 
sar. The weavers are, however, finding it more profit¬ 
able to produce the coarse cotton fabrics for which 
this is a flourishing centre. 1 Batala has about 100 
weavers, who form a sort of outpost of the industry at 
Amritsar, whence they bring silk to weave for a piece- 
wage. Of the 40 odd looms m"the Sialkot district, 2Q 
are at the headquarters station. They chiefly produce 
daryais. 

The material known as Kashi (Cossi) silk, which is 
now so popular for summer wear in Northern India, 
was first woven in Benares about twelve years ago. The 
yarn used is called scliappe in Europe and is made of 
waste silk and damaged cocoons. It is imported from 
Italy, via Bombay. 2 * Kashi silk is a cheap, strong and 
handsome m; ierial, which can stand being washed even 
by the Indian dhobi. It is not yet produced in the 

1 See p. 4 supra. ' * 

2 All the It.iiian'schlippe silk yarn companies have combined into a 
trust, their sol6 agents (oi India being Messrs. Bottom, Gorio and Co., 
pf Bomtlay and Milijn. 
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Punjab, but might be taken up with protit by*the im¬ 
proved hand-loom factories of Amritsar, as the yarn 
can be satisfactorily woven into various patterns and 
textures on the Swadeshi, t Automatic, and similar 
looms. It would pay to advertise the goods in the 
Indian and Anglo-Indian press, and to circulate price 
lists with patterns as the Benares manufacturers do. 

f'hiilbiris, or silk embroidered chuddars or veils for Pliutkaris. 
women, are made in different styles, chiefly by the 
Jat women of the Hissar, Gurgaon, Delhi, Karnal and 
Ifohtak Districts*, anti also by Bliabra women in the 
Jullundur division and elsewhere. They are going 
out of fashion as an article of female dress in the Pun¬ 
jab, but they are collected in huge numbers for several 
linns in Amritsar and Ludhiana, who export them to 
America. Mrs. Flora Annie Steel deplores the degener¬ 
ation of taste consequent on the introduction of the 
commercialTilement in their manufacture. However, 

(he patient needlewomen who make them must suit 

• * 

their market. It is impossible to live on unremunerated 
art; and everybody, except the ai l connoisseur, will agree 
‘hat il is better to he; well fed yourself than merely 
interesting to well-meaning strangers. 

The following points suggest themselves for the 
development of the silk industry in the Punjab:— 

1. Co-operative Production .—The workers in silk 
are, if anything,•more than other artisans under the 
thumb of the money-lender. They are poor, and 
handle a very expensive raw material, and this has been 
sufficient to overwhelm them with debt. They are, in 
fact, rarely more than skilled labourers who weave the 
shopkeepers’ yarn for a piece wag^.'*' It* is believed 
that societies on the line of the Benares Sfy? Weavers’ 
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Association will prove successful amongst them, espe¬ 
cially at centres like Batala, where they are a compact 
and orderly community. 1 

2. Sillily of Markets .—The Capitalists of Amritsar 
and Multan should make much greater efforts than they 
are now doing to study the wants of their consumers 
and to develop new markets. They should aspire to 
he real captains of industry and not mere inoiny- 
lenders, whose only aim is to Imanee and enslave the 
craftsmen. Pun jab silk fabrics, if properly pushed and 
advertised, might find a wide sale' among’(lie wealthier 

t»i 

classes of Bombay and Calcutta. They are also 
appreciated in Bagdad and might possibly be intro¬ 
duced into Persia, where tile shawls of “ Ailibarsar ” 
still have fame, though no longer a market. 

Proper attention should be paid to the d\emg and 
finishing of the fabrics. A promising connection was 
once lost m Bombay because coats made'of Amritsar 
silk were found to lose colour aj the slightest touch of 
perspiration. ' ‘ 

3. A School of Aliislti. Silk-iocarmo al Amuhar .— 
Large numbers of weavers are already abandoning 
their ancient craft, in which a rude inherited skill 
no longer suffices. A great desideratum for the 
Province is, therefore, a school which should develop 
the hereditary aptitude of these men by teaching 
them the higher forms of their aft, and thus en¬ 
able them to earn a better wage than the hire of'a 
common labourer. Silk-weaving is a sumptuary 
industry, which chiefly eaters for the well-to-do, 

who want a thing of beauty and t’an afford to pay 

« 4 * 

1 Sec p. 3 -'lip: a. 
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a good price for if. The daryai-baf of Amritsar or of 
Multan lias so far been able to satisfy the ;esthe(ic 
cravings of tile people of the Province; but the 
increasing imports of French as well as Japanese 
stuffs show that fashions are slowly changing with the 
times. The Punjabi lady will not always be content 
with the stiff froufrou of a plain kandvcz skirt or the 
monotonous sheen of a darydi jacket. Amritsar must 
learn to imitate the soft watered silks of Surat and the 
gold-fringed fabrics of Benares, if she is to retain her 
Audi-prized •handicraft. 



The raw 
material. 


CHAPTER V. 

Wool and Hair. 

The Punjab is tlie only province where the indigenous 
woo! industry is of any importance. The Hindus 
consider the material ceremonially p;ire, and have been 
acquainted with it from the remotest times, but its 
comparatively high cost and the fact that it is unsuited 
to the climate during the greater part of the year have 
always stood in the way of its popularity on the plains 
of India. 

There are over 4J million sheep in the province, of 
which the largest number are found in the Mianwali, 
Kangra, Shahpur, Lahore, Ferezepur, Multan, Mont-, 
gomery, Attock, and Dera Ghazi Khan districts in this 
order. 1 To these must be added <’>20,000 for the Fron¬ 
tier Province, the greater part of whose fleeces ultimate¬ 
ly find their way to Darya Khan or Multan for further 
export. The best variety of wool grown in the Punjab 
is that of the Kangra hills and of Hissar. On the whole, 
the product of the plains is poor, being coarse, dirty 
and short-stapled. , 

In addition to these supplies, much wool is imported 
from the adjacent tracts for local consumption or for 

1 Sc e Season and Crop Report ( 1909 - 10 ) Statement VII.- Sheep 
are clipped twice e«^ry,year (March and October), and yield from half 
to three quarters of a seer of wool each time on the plains, and up to 
one seer *'n the hills. 
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export to Europe. The best is Kirmani wool, 1 brought 
from the Persian province from which it takes its name 
by the Nushki-Seisfan route. It is beautifully soft and 
white and has a long staple, which is very easy to 
work. In Persia it is largely used for fabrics which 
have superseded the use of Kashmir shawls m that 
country. In the Punjab it is made by itself, or with 
Tifcetan pashm, into a cheaper grade of shawl. 

Next, in order of excellence, come the wool of Bik¬ 
aner, which is the best for woollen manufactures, and 
tlie fleeces o! Tibgt 8 'and Kangra, which take the lirst 
place for worsteds. 3 Genuine Bikaner wool has the 
peculiarity of not requiring to be washed before being 
spun, but it is generally full of burr, which largely 
detracts from its value. 

Tibetan wool, on the other hand, is entirely free from 
this pest, and has a longer and more uniform staple ; 
but it loses 25 per cent, of its weight in washing, and is 
marred by the presence of an excess of dead hairs. 

‘Amongst others may be mentioned the wool of 
Jodhpur and that of Afghanistan, known in Liverpool 

1 Kirmani wool is also called “ Walnib Shahi paslim ” in the 

Punjab, after one of its Hist impoiters, Sheikh Abdul VValnib, fattier of 
Khan Bahadur Sheikh GhuMin Sadik, Ihe well-known carpet manu¬ 
facturer of Amritsar. The imports into India amounted to 3,80S 
maunds, valued at Rs. 1,05,530 in lllOfl- 10 . The wool i3 largely ex¬ 
ported from Persia to England vid Bagdad. * 

2 Tibetan woo! i« imported into India chiefly n<t Almora or 

rather Tanikpore, which is its mart. Tanilpore will slioi tly be con¬ 
nected by rail with Pilibhit 40 miles off. • 

About 2,200 maunds per annum (including 200 or so from Kashgar) 
are brought into Kulu also. Half of this quantity is sold in the district 
and-the test goes to Dkariwal and Cawnpore. 

3 In a worsted yarn Ihe fibres are so mumfhtl.ited as to lie 

parallel to one another, while in a woollen yarn the lilfres cross’ one 
another in all directions. • • 
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:is “ Kandahar.” The Jodhpur State has half a 
million sheep, which produce a staple superior to that 
of the Punjab hut coarser than the Bikaner. The most 
important Afghan variety js that yielded by the dumbo, 
or kirgc-tmled sheep common in Kabul and Peshawar 
and the neighbouring districts. From it are made 
the liner sorts of cloaks used on the frontier. 1 

The chief wool markets of the province are Fa/ilka, 
Lahore, Multan, and Darya Khan. 2 The material is 
brought to these places by road or rail, to be booked 
direct to Europe and America after being cleaned, 

(k 

pressed and baled. 

Fazilka is the entrepot chiefly of Bikaner, Jodhpur, 
Hissar, Patiala and Bahuwalpore, but also draws, to a 
smaller extent, on most districts of the province. " The fol¬ 
lowing brief account of its industry may be of interest. 

Genuine Bikaner wool needs to be burred, an oper¬ 
ation which is now performed by women', who cut oil 
the fibres held bv the burr with a pair of scissors, 

I 

1 Some wool is also imported from Australia by the Dhariwal 
mills. 


2 The following table gives the railway (radio in raw wool at 
the principal wool centres during the three Years 1906-09 — 



1306 0 

7 

1907-08 

1308-09 


Imp' tIs 

Exports 

Imports 

Kxpotls Imports Exports 

Fazilka 

50,450 

78,758 

43,629 

79,772 

32,850 73,2(53 

Lahore 

2*1,487 

41,872 

21,040 

38,691 

19,782 31,037 

Multan . 

31,205 

31,437 

28,875 

21,704 

59,270 45,511 

barya Khan 

85 

VL485 

153 

14,684 

138 28,743 

Amritsar . 

6,331 

7,100 

4,635 

7.948 

3,978 7,690 

1 Fazilka 

wool is graded in Liverpool 

as follows 



... , . ( Genuine Bikaner wool, the difference 

Vikaner best \ 

between the grades being only in their 
Vikaner ordinary) , ® J 

( freedom f iom dirt. 

*• ' a 

Bikaner = Mixed varieties which may or may not 
contain genuine Bikaner wool. 



WOOL. 


47 


The wages are from Re. 1-4 to 1-8 a maund. The 
waste fibres are sent to the steam bmring-mill to be 
cleaned at a charge of Rs. 2 for every maund of wool 
returned to the customer, '['lie whole process involves 
much waste and a local capitalist is now setting up 
machinery which will remove the burr without any 
necessity for cutting and shortening the fibres. 

other varieties of wool are washed and cleaned 
by hand-labour m the 100 uohras or yards belonging 
to the wool-dealers m the town. The material is first 
fi%ed from dirt* it is then washed (not perhaps as 
thoroughly as miglit be desired), dried, and finally 
cleared of such foreign substances as still adhere to it, 
by beating, with a stick. It is then sent to the picssmg- 
mill. The wage for sorting is five annas per maund, 
and tin' same lor the entire operation of washing, carry¬ 
ing and cleaning. An adult labourer will earn as much 
as from tun ft> twelve annas a day in the season. 

There .are three presses m Fa/ilka, but as there is not 

• ® 

enough wool for them all, the firms have agreed to 
share the profits of the West Patent Press Co., the only 
one at work. The charge for pressing and baling is 
Rs. 3 tor a bale of three maunds and twenty-five seers. 

Multan is the market for the produce of the surround¬ 
ing districts, and save that it needs piactically no bur¬ 
ring, the wool is treated here in the same way as at 
Fa/.ilka. The w:ige foi washing, drying and sorting i.s 
three annas and a half, and for cleaning four annas in 
addition, per maund. There are five pressing factories, 
of which two only are at work. They charge Rs. 4 
per baje of 4 to maunds. 

Two or three of the collon-presHu^m "Lahore, the 
chief of which is that of Asmatullah, also tiyidlg wool. 
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The material is first washed and then beaten with a 
stick, and finally sorted into six grades before baling, 1 

Darya Khan is the mart not only for the wool grown 
in the locality, but also for that of-Dera Ismail Khan and 
other Frontier Districts. The material is first cleaned 
by beating with a stick, and then simply put into bags. 
It is railed chiefly to Karachi, but a large amount also 
goes to Multan, and some to Lahore, Rawalpindi, a<pd 
Fazilka. There is no press in Darya Khan and no 
system of through-booking. 

Before passing on to woollen manufactures, a few 
suggestions may be made for the improvement or 
better management of the raw material. 

]. The most important problem of all is the 
improvement of the local breed of sheep. The Civil 
Veterinary Department introduced 25 Merino rams 
into the Kangra district in 1008, but no one will 
contend that this measure is in any way adequate. In¬ 
deed, the importance of the matter would seem to 
require that a special officer should be put in charge of 
sheep-breeding operations. Such an officer may find it 
possible not only to select good rams of the local 
breed, but also to import new breeds from a climate 
approximating to that of the Punjab, t.g., Western 
Australia. The line long wool of the Tibetan sheep 
would, ri) doubt, be improved by a strain of Lincolns, 
which can boast a still longer stapje, while Bikaner 
sheep should be crossed with Merinos. District Boards 
ought to take'as much interest in the matter as'in the 
breeding of horses and donkeys. 

1 An important firm of wool-brokers in London state that the 
wool packed i,. cAlton presses sometimes contains pieces of cotton 
owing to the press not having been properly cleaned ; otherwise the 
present iystctn appears to he satisfactory. 
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2. As Bikaner wool would gain at least Rs. 5 
per maund in value if it were free of burr, tlie State 
might seriously consider the problem of keeping down 
the pest within its territories. In some parts of Aus¬ 
tralia this is effected by the levy of a fine from the 
owner of every estate where burr is allowed to exist. 

3. The advantages of grading wool are understood 
in Lahore but not in P'azilka and elsewhere. If wool 
is carefully cleaned and graded before export it will 
realise far better prices on the whole transaction than 
it*does now. *T0e practice of mixing wools of differ¬ 
ent staples, now so prevalent in the Punjab, is doing 
great harm to the trade . 1 

4. Neither the wool of the Punjab, nor of Bikaner, 
has much “yolk”—only from 5 to 7J percent.—but 
that of Kangra and Tibet loses as much as 25 per cent., 
and of Afghanistan 30 per cent, of its weight in 
cleaning. If* might pay mills dealing with the latter 
varieties to set up plants for the recovery of the valua¬ 
ble substances now wasted with the wool wash-water.* 

1 The Bikaner State has about half a million sheep within its borders, 
most of them within the Snrntgath Tahsil. The Darbar would 
derive far more profit from its flocks if, instead of driving them away 
by the levy of heavy taxes, it set up a wool-depAt at Suratgarh, 
bought up all the wool in the State at a fair price, and sold it under 
its own guarantee after proper cleaning and grading by an expert. 

The “yolk” of wool consists of two impurities—wool-fat 
and wool-perspiration—which cover and protect the fibre. VVool- 
perspiration, unlike whol-fat, is soluble in prater and consists largely 
of potash salts, the wash-water when evaporated leaving a residue 
which yields potassium carbonate on ignition, flic utilisation of 
wool wash-water in France is calculated to yield a million kilos of 
potas9ium carbonate yearly. 

v\ ool wash-water miy further become a valuatjj^ source for obtain¬ 
ing acetic, propionic, benzoic, lactic and capribic acirfs, all of which 
are present in it in good quantities, see Sadtler, Inorg. Indus!. Ctiem., 
P. m and Thorne, D,ct. A p/,1. Chen,., Vol. IU.^rt, \&ol-gnasc. 
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The New Egerton Woollen Mills, Ld., of Dlyiriwal, 
represent the factory industry of the province. Origin¬ 
ally established in 1882, the company went into 
liquidation seven years later, \Micn it came into the 
hands of the present management. It now has a capital 
of six lacs of rupees in ordinary and an equal amount 
in 7 per cent, preference shares, and its dividends for 
the three years 1907-1909, viz., 10, 10, and 15 per cot., 
show that it is flourishing. Its annual output of manu¬ 
factured goods does not fall short of 11,000 inaunds. 

The mills are situated on the Bari-Dotib Canal add 
are worked by water-power, supplemented by steam 
during canal closures. The staff includes fourteen 
Europeans, viz., a manager, four assistants and nine 
overseers, in addition to over a thousand hands 
recruited from the surrounding villages. A co-opera¬ 
tive credit society has been started among the latter, 
and a model village is in course of construction for 
their accommodation. 

The Army, Police and other departments are large 
purchasers of woollen goods, but the management 
complain that a smaller proportion is taken from the 
Indian mills than is justifiable on grounds of economy 
or efficiency. The enterprise was started with the 
express object of meeting the demands of Government, 
and now manufactures every kind of high-class hosiery, 
.worsteds and woollens of a quality .admittedly equal, 
if not superior, to any imported article of the same 
price ; but \\'ith the lapse of years it finds official 
patronage reduced almost to nothing. The orders 
received for the Indian Army amounted to Rs. 5,74,000 
in 1896, bifi only'Rs. 75,715, or about 6 per cent, of 
its'tot^l safes, in 1909. 
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The hand-industry in wool is chiefly carried on by 
the lower orders of the weaver class, such as Mazbis, 
Chamars and Ratndasias, but more skilled artisans, 
such as Kashmiris and Julajias, monopolise the manu¬ 
facture of the better kinds of fabrics. The variety of 
articles produced is not great : coarse but durable 
kammah 1 or blankets, “ garbi lois” or blankets of 
mixed wool and cotton, 2 patlils —long narrow pieces 
of excellent, if somewhat rough cloth. Flannels and 
tweeds from imported yarn, and a small quantity of 
ihwulas, shad'ls ?md hosiery, complete the tale of the 
indigenous woollen manufactures of the Punjab. 

The blanket industry is scattered all over the wool- 
producing districts. It is nowhere centralised save, 
oddly enough, in the submontane tract between the 
Jhelum and the Jumna, which has comparatively fewer 
sheep than the rest of the province. Pallus are a spe¬ 
ciality of KaTigra, where there is hardly a hamlet with¬ 
out its looms, and almost every pastoral family uses 
c»ats and blankets of home-grown wool made by its 
own members from start to finish. The hill pattu is a 
very suitable material for shooting jackets and similar 
articles of European wear. 

The chief centres of blanket-weaving will now be 
briefly passed in review. 

1 “There is.no essential difference between lot and bhura and 
kammal. Lon seem generally to be made white and kammah black 
(dyed or natural) , while hlmras are mucTi the same as lots and the 
two words may be taken almost to be synonjmis." Johnstone, 
Mo/iog. on Woollen Manufactures in the Punjab (18H4-S5), p. 8. The 
names, however, are differently used in different localities to denote 
the various grades of Wie same material. The loi is everywhere the 
best. * 

• • 

2 Usually in the proportion of 8 or 9 parts of wcollen yarn to 8 
of cotton. 
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The blankets of KahuttQ in the Rawalpindi district 
are noteworthy, but the products of the Chakwal Tahsil, 
as well as of the Domeli circle of Jhcluni, arc especially 
good and in demand with Regimental contractors, who 
export them to Peshawar, Quetta and other large mili¬ 
tary cantonments. The local weavers, who purchase 
small quantities at a time, contrive to pick out the best 
lots of wool, much to the annoyance of the Iatige 
buyers. The yearly output, however, does not exceed 
6,500 pieces in the Chakwal Tahsil and 4,500 in the 
Domeli Circle. Jalalpur, in the Gujnft district, has live 
hundred looms, including a good many fly-shuttles, 
which use three species of yarn for lots and chadars : 
(a) imported woollen yarn known as rajfal ; ( b ) home¬ 
made yarn of Tibetan wool; and (c) home-made yarn 
of locally grown wool. 1 The exports are estimated at 
Rs. 3| lacs of the first variety, a lac of the second and 
Rs. 15,000 of the third. The Gurdaspu' district has 
only one centre of note, Sujanpur, where all-wool lots 
are made of hand-spun Kangra wool, but the speciality 
of the place is the “ garbi loi,” which will be sepa¬ 
rately noticed. The places deserving mention in the 
Hoshiarpur district are Mariana, Hajipur, Bambeli and 
Hoshiarpur city,but none of these is very important,the 
largest centre, Mariana, having only 25 weavers. Bilga 
in the Jullundur district has 50. The products of the 
dozen odd looms respectively of Dadymd Pamal in the 
Ludhiana district, are largely purchased for horse-cloths 
by the Indiart Army, while the black and white blankets 
of Jagraon, like those of all other wool-manufacturing 
centres of the province, find a ready sale amongst the 
thriving cultivators of the Canal Colonies. Tne 150 

11 1,26* yards of this go to the seer, which costs a rupee. 
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looms of Panipat still command a good market in 
Lahore, Delhi and Amritsar, but the general rise in the 
wages of labour has killed the trade in the well-known 
Sirsa hi: s', which no vteaver, will now make for less 
than double the former price. A Sirsa loi 7| yards by 
1 \ yard, weighing4| seers, which could be had for Rs. 6 
ten years ago, is at present worth Rs. 12 in the bazaar, 
and can no longer compete with the machine-made 
article. 

Of the districts of the Western Punjab, reference 
nted only be* rn.lde to Dera Ghazi Khan, where rude 
woollen fabrics fo* the use of agriculturists, and also 
more ambitious articles such as rugs, prayer-carpets 
and camel-trappings, are woven by the Biloch women 
of the border hill-country. The fabrics are interesting 
because of their sober colouring and quaint ornamen¬ 
tation with shells and silk rosettes. 

The proliR of the industry are said not to exceed 4 
annas a day in Jhang, 6 annas in Jalalpur, and 
*8* annas in the Hoshiarpur district. They are every¬ 
where on the decline, as the hand-weaver finds it in¬ 
creasingly difficult to compete with the cheap shoddy 
articles of Europe, which beguile the simple customer 
by their excellent feel and finish. 1 


1 It is impossible for the European all-wool blanket to compete 
with the Indian article, the latter being sold at $ price very little 
above the cost of thtj raw material, as the following lepresentative 
prices will show: • Weight . p ric( . 

• Seer%, 

Bilga | b,ack . 

t whi 


■ white 
Hajiana & Gujrajwala 
Cbnkwal 


2 


Rs. a. 
4 12 
4 0 

2 8 
8 0 


Panipat j b ‘ lc 
* whi 


ick 

white 


Re. I per seer. 

Re. 1 to Rs, 2 pm seer. 
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Flannels 

Tweeds. 


There are 100 looms in Sialkot which make a spe¬ 
ciality of “ garbglois” ; their annual output is esti¬ 
mated at 46,000 pairs, valued at a lac of rupees. An 
equal number are busy at Sujanpur (Gurdaspur district) 
and a great many are scattered in the villages of the 
Nurpur Talisil of the Kangra district. 

A “ garbi lm” of Sujanpur, (5 yards by H yard, weigh¬ 
ing 1$ seer, costs Rs. 2-8, while in Sialkot city, ony 6 
yards by If yard, and weighing 11 seers, can be had for 
Rs. 2-4. There is a good export of these to Lahore, 
Delhi and Amritsar for further distribution all oftr 
India, but the margin of profit is contracting and the 
number of looms is consequently on the decline, 
and Much woollen yarn, locally known as ru/ful, is im¬ 
ported into the province from Europe,’ to be woven 
into cheap and serviceable flannels and tweeds. The 
headquarters of the industry is Amritsar, where not 
only are a very large number of pit-loom* engaged in 
it, but a number of factories with Japanese, Dhariwal 
and other improved modern looms have been s<:t 
up by capitalists. Such factories are also found at 
Jullundur and Batala. Rtt/jal yarn is woven, as above 
mentioned, on ordinary pit-looms in Jalalpur and also 
at Ludhiana and many other places. 

The industry received a great impetus from the 
“ Swadeshi movement,” but increasing competition is 
already reducing profits. 

1 Imports of 1 .oollcn yarn and kniltmy-wool in India in lbs. :— 

Years. At Karachi. Total. From Germany. 

1905- 06 . . 201,193 . . 599,093 ,. . 270,168 

1906- 07 . > ..'34,513 . . 979.024 . . 635,025 

1907- 08 . * . 347,757 . . 781,854 . . 494,674 

1908,-09 / . 381,520 . . 757,730 . . 537,488 
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Some navidas or felt rugs.are prepared in Ludhiana, 
and cheap ones with “large barbaric patterns ” are also 
turned out at Bhera and Klmshab; but they are made 
of dirty wool, poorly'felted, and too often mixed with 
goat’s hair. 

A few Kashmiris in Jalalpur (Gujrat), Sujanpur and 
Dera Nanak (Gurdaspur), Kila Sobha Singh, and a few 
other places in the Sialkot district, weave shawls of 
Kirmani wool. 

The art of knitting socks and gloves by hand, from 
worsted and woolljn yarn, is practised in many places, 
as for example in Ludhiana, where 25 men and 100 
women and children are said to be engaged in the 
industry for eight months in the year. The knitting 
machine is also used. 1 

The necessity for co-opeiation in the purchase of the 
law mateiial, as well as the sale of the finished 
products, is no less urgent in the case of the wool than 
cotton weaver,| for the former is, if anything, 
iftore at the mercy of the shopkeeper than the latter. 

The middleman levies a heavy tax on the industry. 
Secondly, the woollen hand-industry, no less than the 
cotton, stands in need of improved methods and appli¬ 
ances. 2 The importations of machine-made goods have 
dealt it heavy and frequent blows, but it is not past 
hope, at all events in the winter fastnesses'of the Kangra 
lulls. 4 What can be achieved by well-directed effort 

• — ' 

1 See p. 31 supra. 

* „ P-10 „ 

3 ...P-18 „ . 

4 In,a counlry so advanced iiidustii.illy a»Mialy, 20,000 hand- 

looms are still at work m the artisans’ own homes as'compared with 
8,000 povver-iooms and 3,000 hand-looms in the factongs. , ' 


Miscellane¬ 

ous. 
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The present 
position. 


is shown by the success of the Irish Industries Associa¬ 
tion and the Congested District Boards in Donegal, 
where these agencies introduced the wool-industry. 
Besides popularising an unproVed foot-driven spin¬ 
ning-wheel, they have taught the peasant to size yarn 
and weave it on a fly-shuttle loom which produces 
twice as much as the old loom. The Donegal pea¬ 
sant now has the whole world as a market for his 
homespuns and depends on this industry for his 
livelihood. 1 

The following figures of the wool traye b( the Punjab 
are instructive :— 


Years. 

Exports of raw 
wool. 

Imports of woollen 
manufactures (exclud¬ 

1905-06 . 

136,667 mauntls. 

ing carpets and rugs). 
38,848 maunds. 

1906-07 . 

100,812 

81,071 

1907-08 . 

91,917 

28,751 

1908-09 . 

129,818 

32 264 


There appears to be no valid reason why the raw 
wool sent out of the province snould not he manufac¬ 
tured at least into yarn before export. It is true that 
raw wool is less in hulk and therefore costs less to 
export than yarn of the same weight, and the Euro¬ 
pean spinner is more skilful than the Punjabi. But 
we must remember that Indian cotton yarn has estab¬ 
lished a firm t market for itself in foreign countries in 
spite of similar difficulties. 

Further, there wot Id seem to be an opening in this 
province for„the manufacture of “ union” cloths and 
shawls of mixed wool and cotton to compete with 
the imported article. The cheap German or Paisley 
shawl often cer-its less than its own weight cf raw 

i- ,* Indian Textile Journal, May 1010, p. 285. 
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wool and cannot therefor? contain much of that 
substance ; but its popularity, 1 like that of the “ garbi 
loi,” indicates a vast future for mixed cotton and wool 
manufacture in Northfru India. The cheap “shawl” 
has come to stay and might as well be made in India 
as in Europe. 

The manufacture of carpets 2 is of comparatively 
small commercial importance in the Punjab. The 
average yearly export is only 5 lacs of rupees, where¬ 
as the total exports of all commodities in 1908-09 
aTnounted tc? 1,*53() lacs, of which 355 lacs were 
accounted for by wholly or partially manufactured 
articles. The industry is interesting from an artistic 
point of view, but with this aspect of local crafts we 
are not here concerned. 

The factory industry of carpet-making in the Punjab, 
now practically centred in Amritsar, owes its exist¬ 
ence to the initiative of the jails. The Indian carpet 
was first brought to th^ notice of Europeat the London 
International Exhibition of 1851, but it was nott ill 
1862 that the exhibits of the Lahore jail introduced the 
Punjab article to the world's market. 

The Amritsar carpet trade is chiefly with the United 

1 The iinpoits of “shawls” info India were as follows 

Years. Number. Value in Rupees. 

1901-05 , . 2,481,049 . . 01,12,427 

1905- 0(1 . . 112,858 . . 27,60,868 

1906- 07 . • . 790,118 . . 15,89,42-1 

1907- 08 . . 1,203,372 . *. 3-1,14,943 

• 1908-09 . . 2.030,081 . . 52,87)045 

There is a growing demand for fabrics of wool and mixed wool 
and cotton in Bagdad, which is the entrepot for Mesopotamia. The 
demand is chiefly fo» smooth-surfaced cloths, both plain and with 
lines add checks.— Indian Trade Journal, June 30,1910. 

1 For further information sec Latimer, Honog. on Cvrfet-making in 
the Punjab (1905-08.) 

* m 
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States of America, and reached its present dimensions, 
which are probably normal, in 1898. An unexpected 
boom inflated it to twice this volume in the years 
1900-01-02. The result was over-production and much 
bad work, with the consequence that the demand sub¬ 
sided and the mushroom factories that had sprung into 
existence went to the wall. The industry is safe at 
present in the hands of a few firms of standing, who 
practically monopolise it, and who fully understand 
that bad workmanship does not pay. 

The leading manufacturers restrict themselves to the 
higher grades only, i.c., from Rs. 12 per square yard 
(wholesale) upwards. There are six factories in 
Amritsar with about 200 looms altogether actually at 
work,and some of these have also branch establishments 
at Batata and Sujanpur m the Gnrdaspur district, 
and Majitha and Jandiala in the Amritsar district. The 
system followed is that the manufacturer pays the 
master-weaver for different qualities of carpets at so 
much per 1,100 stitches as wages, and the latter in his 
turn engages his weavers, mostly boys and youths, 
between the ages of 10 and 20, at a daily or monthly 
wage, A master-weaver earns from Rs. 10 to 30 per 
mensem and a weaver from Rs. 4 to 15 per mensem. 
All the workmen are Mohammadanx, the largest 
proportion 6f them, especially in the higher grades, 
being Kashmiris. Apprentices are; however, freely 
taken from other Muhammadan castes. 

Woollen yarn, of which about 1,800 maunds are 
consumed yearly, is locally spun and dyed with vege¬ 
table colours. Tjlie ordinary grades Cost from Rs. 40 to 
45 per maund, but the finest, made of Bikaner wool, are 
Rs. 70, or inore. The yarn of “ptislnnina carpels” is 
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made of Kirmani wool 1 and averages Rs. 150 per 
maiind. The dyeing adds from Rs. £0 to Rs. 25 per 
maund to the price of all these. 

Considering the fact* that finly a few years ago eight 
hundred looms, employing from four to live thousand 
weavers, were busy m Amritsar, and there are less than 
a third of the number at work now, it is impossible 
thdVe should be any real shoitage of labour. 

The carpet industry of Multan is a cottage industry 
of very old standing, and is historically distinct from 
that of Amritsar., It is, however, insignificant in 
exlent, there being only 40 looms for carpets and 8 
for dstuis (small woollen rugs, 1$ to 3 feet square, used 
by Hindus for ceremonial purposes). Multan carpets 
have the merit of individuality, in spite of the fact that 
the colours are often glaring and ill-assorted and the 
patterns confused and ugly. They are made both of 
pure wool and of wool mixed with cotton and are 
psually 8 It. by 4 ft. in,size. They cost from Rs. 6 to 
RS. 10 per square yard if aniline-dyed, and from Rs. 8 to 
Rs. 13 if dyed with vegetable colours. The dsans vary 
in pi ice from 14 annas to Rs. 5-8 each, according to 
size and quality. 

lhe industry is in a stable condition, as the weavers 
woik with their own capital and find a steady market 
foi their goods all over India. At the same time, the 
formation of a co-operative society would improve thef 
present .state of things, as the artisan woidd then be in 
a better position to know the changing tastes and 
requirements of the markets than he is now. The 
pioblem, however, is not of sufficient importance 
for Government interference. 

~- - ------ • __ 

1 See page 45 inpra. 
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Half a dozen stray workmen weave carpets near the 
Ajmeri Gate at Delhi, and the craft is taught in the Arya 
Samaj orphanage at Bhiwani and in the Church of 
Scotland Mission School, at Gujrat, both of which 
are glad to undertake orders. Carpets are also made 
in the Lahore, Delhi, Multan and Montgomery jails. 

The bane of the industry in Amritsar is the system 
of advances, which is more or less prevalent all over 
Northern India in almost every craft. Under it the 
employer is compelled to advance large sums of money 
to his employees’ without any hope of'recovery. 'A 
workman will often take advances in one factory and 
then go over to another, leaving his first employer 
without any remedy except a costly and unprofitable 
action in the civil courts. 

The only cure for this state of affairs—which is as 
degrading to the craftsman, whom it reduces to a state 
of life-long slavery, as it is damaging to tlie employer’s 
purse—is legislation making ,ill direct or indirect 
advances by a master to his employees beyond, say, t\\ k o 
months’ wages irrecoverable. 2 It will then be possible 
for an employer to refuse to make unreasonable 
advances to his work-people, well knowing that his rival 
will not outbid him. A general rise in wages, which, 
it may be mentioned, are low at present, will proba¬ 
bly follow. But the rise will be fully compensated by 
an improvement in workmanship and the saving of 
the capital that now has to be sunk in advances. 

I he effect of jail competition on the industry may 

1 Advances arc made not only to the master-weaver, but also to 
the weavers, under Jdut. The wages of the weavers are ciqlited to 
their accounts and debited to the master-weaver, who is credited witli 
his contract* wf.gc (or the whole carpet. 

! It is,’of course, nyt proposud that existing debts should be cancelled. 
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here be considered. In tli£ first place, it is not true 
that the jails have crushed out a local craft. On the 
contrary, they have been its pioneers, and as such have 
encroached on no vesfed interests. It must be admit¬ 
ted that a Government department that originates a new 
industry is not justified in keeping a hold on it when 
private persons have taken it up. It is clearly the 
duty of Government, in all its branches, always to 
promote private enterprise. The case in question is, 
however, exceptional. The Punjab carpet industry is 
of little importance to the people, of whom it employs 
only a very insignificant portion. The output of the 
jails is comparatively very small and does not seriously 
compete with the enterprise of private firms, who are 
mostly engaged in the export trade, in which the jails 
have no share. On the other hand, carpet-making is 
peculiarly suitable for the employment of prisoners, 
and was indeed taken up by the jails for this reason. 
.The only restriction tljat can be suggested is the fixing 
of minimum prices, below which the jails should not go. 

The carpet-manufacturers ol Amritsar would do well 
to standardise their colours. At present there is a 
gieat loss of custom because orders cannot be repeated, 
there being no guarantee that the customer will get 
what he wants. In 1908 £4,000 worth of carpets were 
returned from London, because they did'not come up 
to sample as to their colour. This was not only au 
actual, but a still greater prospective loss to the industry 
generally. 1 • 

1 It is understood that the leading firms of Amritsar do keep 
samples,of every colour (hey use, and guarantee to match it after 
any immbei of years ; nevertheless, the fact tll.lT’therc is no general 
standard of colours injures the industry as a whole. The shortcom¬ 
ings of the small manufacturer damage not only himself, bukthe big 
niiftufaeturer.ae well. * 
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Pashm. 


Pashm is the under-hair of a small breed of goats 
found only in the higher parts of Yarkand and the 
Tibetan table-land. It is brought to Ludhiana and 
Amritsar from Western Tibet hid Kashmir, Ladakh, 
and Rampur on the Sutlej. 1 2 The breed is also found 
in Eastern Tibet, but there the value of pashm is un¬ 
known and thousands of maunds are wasted every 
year.’ « 

The Indian shawl, the only article of importance 
made of real pashm, went out of fashion in Europe 
after the Franco-German war of 1870, and since that 
date the export trade has steadily declined almost to 
the vanishing point. The Indian aristocracy prize it 
chiefly in the form of jdtiumurs and joras, 3 but their 
custom is limited and must diminish with the gradual, 
but inevitable, adoption ot Western habits of living by 
the upper classes in this country. 

The chief centres of what still survives of the 
pashmina 4 industry are Ludln;pia and Amritsar, the 
former with 200 looms which turn out Rampur chadats 


1 About 300 maunds of pnshm pass through Kulit, and 160 through 
Rampur every year. 

2 Waddell, Lhasa and its Mysteries, 1005, pp 476-7. Mr. Waddell 

suggests that pashm could be imported vid the Chumbi and Nepalese 
passes. ( 

The under-hair of certain biecds of dogs and ponies in Tibet is 
very like pashm and could, no doubt, be used for industrial purposes 
in Europe. 

3 A jdmawdris a shawl, usually 3 by 1£ yards, covered with floral 
work. It is used in the United Provinces and Hyderabad (Deccan) 
for making shirwdms (a kind of dress worn by the upper classes). 
The term jord literally means ‘a pair’ and maybe applied to ;my pair 
of pashm shawls, ft specially denotes, however, a pair of 'shawls 
with woven borers and ends. 

4 Pasllminc *is the Persian term for all pashm goods, 

• t nj .» v 
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and alwans, 1 and the latter with about 100 looms for 
plain and 25 for flowered shawls. .The weavers are 
partly Kashmiris by descent, and partly Julahas, Mochis 
and others, who earn from Rs. 8 to 15 per month. The 
work is slow, as the loom has to be manipulated with 
very great care. The yarn is spun by women, who 
generally buy raw pashm, sort it and sell the finished 
article at from Rs. 15 to Rs. 30 a seer. Their profits 
are very low, never more than a couple of annas 
a day. 

•Shawls are*a lifo made for export to the Amritsar 
market in Nurpur (ICangra), which has 65 looms 
worked by Kashmiris. 

The prices of genuine Amritsar shawls run high and 
vary with their quality. In addition, however, to a 
certain quantity of plain embroidered shawls, shawl- 
cloth 2 of the value of about Rs. 7,00,000 is annually 
imported I'roTn Germany, to be embroidered in the city 
^and sold as inferior Amritsar "shawls.” 3 The Ram- 
pnr chadars of Ludhiana, measuring usually 4 yards by 
from to 2 yards, cost from Rs. 20 to Rs. 32. More 
expensive ones are made to order—but very rarely. 

1 Ahcdn is a serge-like stuff in plain colours used for making 
articles of clothing. The Rampm chadar is made of finer material than 
the alwan, and is used as a wrapper hymen in Bengal, to which pro- 
vince there is a large export. 

A variety of the Rampur chadnr is (he one made with pashm warp 
and silk weft. It costs from Rs. 15 hi Ks.*20 for a piece 3 by 1* 
yards, and is exported to Bengal and Madras. • 

Both kinds are ve.y suitable for dress material for European ladies. 

2 this "shawl” material is made of ordinary wool or mixed 
wool an<2 cotton. • 

3 Cotton pieces imported from Manchester a& also embroidered 
m Amritsar with cotton thread for 12 annas a pair, and *re then called 
cotton shawls. 
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The embroiderer’s or toppagar's art is closely con¬ 
nected with that of the shawl-weaver, whose manufac¬ 
tures he finally prepares for the market by working 
up the borders with home-spuh pashm or imported 
woollen yarn. The craft is flourishing in Amritsar, 
where it gives employment to about 1,000 men, women 
and children, and there are a few hundred more 
scattered through the villages of the district. The 
charge for embroidering the borders of a pair of 
shawls, including the cost of the thread, is from Rs. 5 
to Rs. 20. ' ■ 

Eighty Kashmiri embroiderers also ply the needle in 
Dera Nanak and a few in Ludhiana, but these arc less 
thriving than their brethren of Amritsar. 

The case of the genuine shawl industry is almost 
hopeless, but one may suggest as a palliative that the 
shawl-merchants of Amritsar and Ludhiana should 
combine, with the help of their municipal committees, 
to set up a kind of assay office where the various grades 
of shawls should be hall-marked. At present many 
rich people, especially foreign tourists, will not buy 
shawls because they are afraid of being cheated. 

Goat-hair. There are about 4 million goats in the Punjab, a fail- 
proportion of which are regularly clipped once a year, 
yielding half a seer of hair per head. 1 The hair sells at 
three to six sVjers a rupee and is used in most districts for 
.coarse sacks, ropes and mattings. It is usually prepared 
for spinning by being beaten with a stick, but in 
some places'it is scutched with a bowstring tied to a 
peg on the ground and alternately tightened and 

slackened by the operator. It is spurn into thread with 

------ 

1 15,866 njaunds of goat’s hair were exported from Karachi in 
1900-16, chiafly lo Marseilles, Hamburg and Liverpool. 

1 4 • | * 
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the spindle or the d hern a 1 ryid then woven on a small 
loom. , 

Goat-hair is used in Europe as a substitute for horse¬ 
hair. The longer hairs ar<e employed in the manu¬ 
facture of hair-cloth for upholstery, while the shorter 
ones are made into curled hair for stuffing purposes. 

It is also said to be used in the manufacture of cheap 
carpets. 

The camel abounds in the Hissar, Ferozepur, Camel-hair. 
Muzaffargarh, Multan, Dera Ghazi Khan and Mianwali 
districts in this order, the total number in the whole 
province being over 270,000. Like the goat, it is 
clipped once a year and yields about 2 seers of hair. 

The under-hair is of a light brown colour. It is 
chiefly used in the Punjab for ropes, and, mixed with 
goat’s hair, for sacks. In Hissar, it is mixed with 
cotton and made into a cloth locally known as bhakla. 

In Europe, *t is made into warm, soft and waterproof 
fabrics, which are used for many purposes 2 . It is often 
nhxed with wool for special qualities of tweeds, etc. 

The long hairs, used in Europe for rugs, carpets, 
beltings and artists' brushes, are entirely wasted in the 
Punjab. There is a possibility here of a useful minor 
industry. 

The hair of the mane and tail of the horse, and of Horse-hair, 
the tail of the ox or the buffalo is of‘considerable 6101 
commercial importance. It is employed in Europe 

1 For.a description of the itlurna, see Monog. Woollen Manu¬ 
factures in the Punjab, p. 5 , 

‘ J. de Cordenoy, Les fiotlnils colouiaiix ,1'oiginc ammalc (Paris 
1903) p. 117. 

The European supplies come chiefly Iron*.Russia and China. 

The present prices of Russian hair are from 1,1. to 9<f. per lb., accord¬ 
ing to quality, delivered at English ports, while the Chinese product 
realises from lQjd. to * 
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for the manufacture of sieves, strainers and vari¬ 
ous coarse fabrics, and is of equal importance to 
upholsterers, mattress-makers, and coach-builders. 1 
Horse-hair is plaited into summer hats in China, and, 
amongst other things, is cut into short lengths for tooth, 
hat, shoe and clothes brushes of a rather inferior kind.* 

Here there is very little organised trade in this 
material, which seems as a rule to be wasted. 3 It can 
be had in small quantities at six to ten annas a seer in 
Lahore, where it is used for making strainers and 
chourii's, but the two or three dealers in Amritsar wKo 
use it for brushes, complain that they can never rely 
on getting a constant and adequate supply. 

A few firms in Lahore and Delhi make brushes of 
bristles. The raw material is imported chieflv from the 
United Provinces, only a small quantity being locally 
available. 

Pigs are bred in this country by the lowest and most 
ignorant orders of the people, an/i, as may be expected, 
very little care is bestowed on scientific details. 
Bristles should be pulled out from the live animal, as 
is done in the United Provinces, and not from the dead 
carcass. An authority states that it would pay to set 
up a piggery for the purpose of getting the bristles 
alone, as is done in China, which produces the highest 
grades of the*’material. 

• There does not appear to be any trade or industry 
connected with squirrels’ tails in any district, save in 
Gujrat City, where painters make them into brushes for 
their own use. The tails are in demand in Europe. 

1 Ibid , p. 115. / r ~ 

1 Consul-General Ho3ic, Report on the Proi’ince of Ssnch'uan, Blue 
Book, C(iina,^5o. 5 (1904) p. 83. 

a Only 18 rnarjnd* were exported from Karachi ip 1909-10, 
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The Punjab abounds with libre-yiclding plants which 
have not yet been.suflicieatly turned to account. In 
most districts the cultivators utilise the more plen¬ 
tiful and easily worked ones for baskets, ropes, mats, 
etc., for their own use, but there are very few people 
who make their living exclusively by this industry. 

Nor is there much systematic cultivation of the raw 
material, the total area for the whole province (exclusive 
of cotton) being only about 70,000 acres. 

, While the United Provinces yearly raise about Sa '"‘ or 
faO,000 acres of ■<,11111 1 of which they export 400,000 Hemp, 
maunds,* the Punjab grows only 50,000 acres, chiefly 
in small plots of an eighth of an acre for home con¬ 
sumption. 1 Most of it is found in the submontane 
tract of the province, especially in the Hoshiarpur, 
Jullundur, Ludhiana and Sia'kot districts, each of 
which has 5,000 acres or over. 

The cultivation of this plant is^onsidered less profit¬ 
able Uian that of the other autumn cryps, because of 
the tedious retting and deli bring processes involved, 

1 Sami (Corotolaria juncea) is called sain in K irnal. 

1 Afr. Jourii. hid* Oct. 1909, p. 347. » 

3 The crop is generally sown for the fibre, bat in Hoshiarpur 
10 per cent, of it i3 used, as a rule, for green manuring. 
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which are a serious consideration in a province where 
labour is comparatively dear. If simpler and cheaper 
methods are ever discovered, an important addition 
will be made to the list of .the more valuable crops. 

The chief points in favour of snnn are the follow¬ 
ing :— 

1. Its cultivation is very cheap and easy. It 

needs neither hoeing nor manure, as it 
draws the nitrogen from the air. 

2. It grows very rapidly, being ready for hal ve* t- 

ing in 3 or 4 months. 

3. It grows well on poor land. 

4. It enriches the soil for other crops, and is 

therefore a good crop to grow in rotation 
with others. 

0. It can be used as green manure. 

6. It is profitable to grow, an acre yielding as 
much as Rs. 28 profit.’ 

The fibre can be put to the same uses as true hemp, 
i.c. , for ropes and canvas, the combings and sweep¬ 
ings going to the paper-mills. In the Punjab it is 
usually made into ropes, twine, and sackcloth, 4 and in 
the hills also into shoes. 1 * 3 In Sind and some other 
parts of India its most important use by far is for the 

1 For a brief account of the indigenous process, sec Duthie and 
Futlei , Field and Garden C K i ops oj the A’.-IF. P. ami Oudh . 1882 pp. 
83-84. 

* Indian AgrnAdlnnd, Dec. 1st, 1!KD9, p. 379; see also the Ann. 
Rep. Lyallpur Agnc. Sin., 1909-10, p. 12. 

3 In the Pabna district, the profit comes to Rs. 33, Agr. Ledger, 
1908-09, No. 7, p. 13£ 

* Locally known as Jat-path. 

a Kan^ra Ga:ettccr , Vol. II., 1899, pp. 84-85 and 98. 
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cordage of fishing-nets, while in Madras it is woven 
into fabrics used for buckets, curtains^ cots, etc. 1 

The Hoshiarpur staple, though not equal to that of 
Jubbulpore,® is still the besj: in the Punjab. It costs 
Ks. 6 per maund in Hoshiarpur, where it is collected 
for export to the Amritsar market, both raw and as 
twine or sackcloth. 

Gharota, in the Gurdaspur district, is another well- 
known centre of the industry, and is said to send out 
every year Ks. 2,000 worth of twine, and Ks. 1,000 
wfirtli of an flifefior grade of sackcloth, made of siiiiu 
brought from the Nurpur Tahsil of the Kangra dis¬ 
trict. Shahpur Kandi, also in the Gurdaspur district, 
obtains the raw material from the surrounding villages, 
and yearly exports Ks. 5,000 worth of twine, in addi¬ 
tion to a quantity of the fibre. 

The Punjab fibre industry is at present devoid of 
method or organisation. The fibre is retted in muddy 

water which discolours it, and is then sent out without 

• • 

proper scutching. A Rawalpindi firm complains that 
out of one maund of Hoshiarpur Siinn they get only 
20 seers of clean fibre, while the other 20 seers, on 
which they pay full freight and other charges, con¬ 
sists of dirt and waste material. The same firm prefers 
to import sackcloth from Partabgarh and Mir/.apore 
in the United Provinces, because the "Hoshiarpur 
article is too uneven in quality. Hoshiarpur twine is 

1 Mtuiifis Agr. Dept. Bulletin, No. G<J. on Sami, p!»ll. The stalks 
alter being divested of tlie fibre can be used as fuel and for thatching 
roofs, where tiiey will last 4 years. The seed is given to buffaloes 
and is afco used for nthking poultices. The Hoovers are cooked in 
curry. • 

* fWrf, P. 12. Only Jubbulpore Sunn can pass the«5tandard test 
of ^tons for a 1-inch rope. 
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disliked, in spite of the excellent material of which it 
is made, because of the large amount of sand put into 
it. In the Ludhiana bazaars, for example, it sells at 
Rs. 16 per maund, whereas th‘e locally made article, 
which is purer, fetches Rs. 19. 

There appears to be an opening for a fibre factory 
run on modern business lines at Hoshiarpur, 1 and 
probably also at Shahpur Kandi, 2 near which places 
the raw material is abundant, and would be still more 
so if a regular demand arose. 

The factory should, in the first installce, grade the 
raw material properly and adopt suitable methods of 
retting and scutching. The next step would be to 
prepare yarn,’ strands, and twine, and finally canvas, 
sack-cloth, etc., of a uniform quality. As the raw fibre 
costs Rs. 6 per maund and the twine sells for at least 
Rs. 16, there is an ample margin of profit. 

The machinery required for such a factory is very 
simple The heckling tool consists only of a few iron 
spikes, arranged on a table like the teeth of a coifib, 
through which the saiin is dragged by the hand. The 
yarn is spun on a hand-driven wheel, with hooks 
attached to its circumference, which could be made 
by any village carpenter. 

The only factory of the kind in the Punjab is the 
ropery set dp by a local contractor at Rawalpindi in 

1 Shortly to be connected with Jullundur by rail. 
s Shahpur Knndi is connected with Palhankot by eight miles 
of unmetalled but good road, which is troublesome only during 
the rains. Means of transport are abundant. Gharota, which is ten 
miles from Pathankot to the south, does not appear to be suitable. 

* A single firm in Rawalpindi expressed willingness' to buy 
1,000 maund* of properly-made Hoshiarpur satin yarn every year, if 
available. * 
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1905. 1 So far only ropes aqd cords are being made 
but it is intended to take up the manufacture of sack¬ 
cloth as soon as suitable local workmen are available. 
The rope-makers, originally* imported from Calcutta, 
have now been replaced by Hindustanis, who are found 
more satisfactory. 

An ample market for the better qualities of sami 
coifld easily be created in Europe if a good uniform 
supply were assured. 2 As now shipped, it fetches from 
£20 to £'30 a ton, but if the fibres were in good 
unentangled lengthy they would command double this 
amount. 3 

The local Department of Agriculture is devoting 
serious attention to sunn, which is much more deserv¬ 
ing of encouragement than jute, the success of which 
is doubtful in the Punjab. In addition to improv¬ 
ing the local varieties, it would be well if research were 
directed towards discovering better methods of extract¬ 
ing the fibre. This, more than anything else, is the 
great problem of the industry. 

Sonkultra or pals/ui > (Hibiscus amiiabiinis) yields 
a glossy fibre, which, though not so strong as 
smni, is almost as good as jute, for which it is some¬ 
times substituted! It occurs in the same area as 
saiin, being usually grown as a hedge-plant round 
sugarcane, maize, and cotton, but never as a separate 
crop. , 

The fibre is extracted by retting followed by beating 
with a stick, and is usually twisted into ropes, 

* It has been tvorked by steam power ^pce 1907.) 

* See Watt, Comm. Prod. Ind. t pp. 435 ct seq. 

3 Tropical Agriculturist , March 1905, p. 567. 

4 Called san > n Karnsil. 


Sank ultra. 
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though it can also he made into a coarse sack-cloth, 
and, in Bengal, is said to be used in paper-making 
and for lishing-nets. For this last purpose, however, 
it hardly appears suitable, as it will not long resist 
water. 1 

Saukukra costs about Rs. 5 per maund in Hoshiar- 
pur where, however, only a limited quantity can be had. 
The cultivation might be largely extended with profit.* 
Properly treated, “ Bimlipatam jute," as it is called, 
is likely to fetch a price equal to that of jute of medium 
quality in the London market, i.e., from' (.11 to £12 a 
ton. 

Muni (Saccliannn aniiuiinaccum, vur. ciliarc) is, 
with its varieties, the commonest and best known of 
the Punjab fibres. It is of rapid growth, and abounds 
in sandy soils in the neighbourhood of lakes and rivers, 
as for example, in the Gurdaspur and Hoshiarpur 
districts. It has come into prominence in the Chenab 
Colony with the canals, and is found on the banks of, 
watercourses. ' 

Miinj is popular with the cultivator, as it is easily 
collected, and, unlike smut, needs no retting. It is put 
away in bundles after cutting until the slack season 
comes round, when the spathes are beaten with a 
wooden mallet to extract the fibre. About five seers is 
the daily outturn of an ordinary labourer. 

The fibre is twisted into a strong and elastic rope 
which withstands moisture wonderfully well. Muuj 
matting, largely manufactured at Delhi and elsewhere, 

1 The leaves are gaten as a vegetable and the seeds given to cattle 
in Poona. The latte have also been exported to England as an oil¬ 
seed. 

• .l;;r. Jonrii. Illd, October HIC9, p, 356, 
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is said to be proof against the white ant, hut is uncom¬ 
fortable for the feet. 1 2 

» 

Prepared muttj fibre costs from Ks. 1-4 to 2-8 per 
maund in Hoshiarpur’ and string from Rs. 5 to 13 per 
tnaund, according to its fineness. 8 

Blutbnr (Isclunnum angusti/alinm) is a grass com- Bliabar. 
moil in many parts of the Sewahk tract and the outer 
Himalayas at 2,300to 4,000 feet, up to the Indus. 3 * * * It 
is largely used for rope, string and matting, and for 
the construction of rope-bridges. Blutbnr ban or 

siting sells in*Pa1iipat and Rewan at Rs. 3 to Rs. 4 per 

. fc 

maund. 

Bagar (Eriophonnn ccmosnm) is a coarse, sedge-like Bagar. 
Iierb often found associated with the above, with which 
it is generally confused. It flourishes in the Sewalik 
tract and the Salt Range. 

Its fibre is less esteemed than that of the other, for 
which it is often substituted. 

The dtb (Typlut spp.) is common in water-logged Ihb or 
*l;wids m the plains, Especially near hill torrents, and 
in the alluvial lands of the Indus. Its leaves are used 
for matting, and both leaves and culms are also made 


1 Tlu- coarse leaves at the base ot the reed aie tise^l for thatching, 
while the saikaihhi, or stem pioper, is made into chicks, stools, 
and hnkka tubes. The smooth thinner art of the stem (////) is 
woiked into fine clucks, basket', and sieves. The tapering flower- 
stalk (sirfti) serves for coveting hay-slacks and luofsf 

2 10 000 maunds of cleaned wmij fibre is reported to be available 

annually at Garb Muktesar station (Meerut). A few thousand maunds 

could be*bought in thtf Mor.idabad distuct alsc^at Ks. 3 per maund. 

J 4,000 maunds, at about 13 annas a maund, are reported to be 

available annually at Jawalapur Station (Saharanpur).. 


10 
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Jlicliiia or 

Himalayan 
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into sieves, rope and thatch. 1 It is about the best 
thatch grass available. 

Panni (Viiiveria zisanioidcs ) 2 is a grass that thrives 
in the Delhi Division, especially in Hissar 3 * * 6 and 
Karnal, though it occurs also in other districts of 
the Punjab. It yields a good fibre and is also used 
for thatching, hut it is best known for its root, called 
klias, of which “tatties"* are made. It has been 
suggested as a paper material. 3 

The Himalayan nettle ( Giranhma hdcrophylhi ) is 
found in many places in the hill distriets and states 
from 2,500 to 7,000 feet. Its fibre is obtained by 
retting, and is worked up by hand into strands which 
are used for ropes, fishing nets and shoes. In Nepal 
and Sikkim it is woven into an exceptionally strong 
cloth called banpni. The Imperial Institute of London 
has reported on samples sent for trial that the product 
is of excellent quality and likely to take a high place 
among the textile fibres if available on a commercial 
scale. A London fibre-broker valued it at £2Q per ton, 

1 The pollen is baked and eaten on the Indus, where it is an 
important article of food. The young shoots and tender roots are also 
eaten. The down of the ripe fruit is mixed witii mortar as a binding 
material. 

2 Watt, Coin/i/. Prod, hid p. 1106. Coldstream, Grasses ot the 

Southern PnnjalK No. 18 (under Andropogon muricntns). 

1 In the Hissar district Panin grass chiefly grows in the uali 
villages of tile Sirsa and Fatehabad t.ahsds. At a rough guess the 
yearly produce is from 20,000 to 30.000 maunds, It is not sold at all ; 
anyhody requiring it can have it cut before October, when the grass is 
burned to prepare the land for the autumn sowings. The wages for 
cutting it are about one rupee for fen inaunds. 

* Aromatic scented mats hung in doorways, and kept wet to cool 
the atmosphere by evaporation. 

6 Li«*ard, Materials iti India suitable jor Paper, 1880, p. 27. 
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but the value would, of course, largely depend on the 
state of preparation. 1 , 

Date-leaves are well adapted for plaiting into mats, Dale-leaves 
though too tough to t>e split up into individual fibres. 

Date-leaf matting fetches about Ks. 0 per 100 square 
feet. In many places, especially the large cities, Delhi, 

Lahore, Amritsar and Sialkot, the leaves are also 
mnde into fans, baskets, well-ropes and twine, as well 
as mats. 

The close vascular network of the inside of the Loofah, 
'^ell-known Qhiti-tfirai, 2 (l.ulla tvgyptiaca) is a cheap, 
sanitary and effective substitute for the ordinary 
sponge, and is much used in Europe as a flesh-brush. 

It can also be worked up into useful and ornamental 
articles, such as hats and baskets, while the people of 
Korea sew it into their socks to keep their feet cool in 
summer. Japan yearly exports over a million loofahs, 
chit fly to London, Havre, Hamburg, San Francisco 

and New York. 3 

• • 

• The turai creeper is plentiful everywhere on the 
Punjab plains and is easily grown as a hedge plant 
or otherwise. 4 * After the fruit has been dried on the 
tree, the sponge should be carefully cleansed of the 
incrusting material and also relieved of the seeds. An 
export trade in these, at all events, could easily be 
started. 6 * 

1 For. further information see Set. Rep. from tlu,Scicut. mid Tech. 

Dept, of the Imp. Inst., I. Fibres (cd. 4688) p. 55. 

2 Also known as the “ towel gourd " and "sponge cucumber’’ in 
West Africa and the West Indies. 

3 Dodge, Useful Fibre Plants of the World , lf$7, p. 230. 

4 Stewart, Punjab Plants , p. 98. 

“ For further information on loofahs, see Appendix IX 
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Wheal and Wheat and barley straw is used to a small extent 
Barley stiaw. j n Lahore, Gujrqt, Panipat and a few other places for 
plaiting and basket work. 1 In Lahore, for example, 
over a hundred women are engaged in their homes in 
the preparation of plaits of ordinary straw. These are 
sold to the eight or ten men in “Mohammad Shah’s 
Sarai,” who sew them upintocaps for wearing under the 
turban, and occasionally into hats of European pattern. 
The former are often very prettily designed, and not 
only supply a large local demand, but are exported to 
out-stations as far as Peshawar. The hats are cheap 
and well made, but lack finish and shape. European 
Schools, such as the Lawrence Military Asylum at 
Sanawar, are the chief consumers. 

The work could, no doubt, be adapted to a great 
many other useful purposes, such as the manufacture of 
ladies' work-boxes, waste-paper baskets, etc. The great 
possibi 1 itics of the industry are illustrated by its develop¬ 
ment in Central Europe and Japan. 

Straw-plaiting gives employment to between 20,000 
and 30,000 persons in Saxony and Bohemia, chiefly 
females, who all work in their homes. The material 
used is mainly wheat straw and bast, or, more properly 
speaking, chips or wood-shavings. These are extremely 
thin strips, | to J- inch wide, chiefly prepared from 
Russian aspc‘n wood. 

Great importance is attached to the production of 
suitable straw. The plaiter, who gets it almost in 
its natural state, draws each straw between a piece 
of leather, about the size of a boot-heel, and a curved 
knife, which flatten as well as straighten it. He 

1 For an account of tlie Hazara industry, see Hazara District 
Gazetteer, 190V, p. J9, 
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then splits it into several strips by passing it be¬ 
tween the piece of leather and a toqthed steel plate. 
The material is either used in its natural colour, or 
is bleached in sulphur fumes by the workmen 
themselves, as desired. Dyed straw, which requires 
special skill to prepare, is furnished by the dealers. 

The plaiting itself is very simple, the only tools used 
being the workmen’s deft lingers. The further processes 
of manufacture, such as washing and polishing the 
plaits, removing defects, sewing them together into 
stfaw hats, ct’e., ar^ carried out by the manufacturers 
of straw hats and similar goods. 

Itinerant buyers go round the cottages at fixed sea¬ 
sons, and buy up plaits for sale to the export mer¬ 
chants, who despatch them chiefly to the manufacturers 
in England and the United States. The industry has 
to keep in the closest touch with changing fashions, 
which are watched by the export merchants. These 
jirocure their patterns every year from Paris and other 
centres, and leave their orders with the middlemen, 
who in their turn communicate with the cottagers. 

Straw-plaiting was introduced into Saxony from the 
Italian provinces of the Austrian Empire through the 
medium of two schoolsset up to teach it. Its progress 
affords a good example of the influence of properly 
conducted trade schools on industries. 1 * 

1 For information on the industry, see yhe Jount. of the Soacty of 
Arts, October 8th, 1897, pp 1133 it saj. For an account of the 
Tuscan straw-plailing industry, and methods of ble<fbhmg straw, see 
ibid July 2nd, 1897, p. 736, anil Spoil, Workshop Receipts, Vol. I. 
Ait. Bleaching , p. 113. In Tuscany a kind of straw, tntunin 
irsttvum• which will <5nly grow in certain legalities, is specially 
raised &r this purpose. The straw must have a ceitain length 
between the knots, must possess a clear golden colour, and^not be 
too ^l ittle. * 




78 Vegetable Fibres and Their products. 


Rice straw. 


Alsi or flax. 


No less than 250,000_ persons, chiefly women and 
children, are engaged in Japan in the manufacture of 
plaits and other articles from straw and the shavings 
ot the wood of ab/i's sacImlineAsis and various species 
of poplar. Most of these tire exported. 1 

I he Salvation Army and other missionary bodies in 
touch with London or New York might take up this 
industry with advantage. Not only is it possible-for 
the province to share in the great world-trade in plaits, 
but also to go a step further, and develop, under proper 
instruction, the manufacture of str.pv'hafs, baskets and 
other articles for the European market. 

The Forest Research Institute at I)ehr,i Dun might 
investigate the question of an Indian substitute for the 
woods used in Europe and Japan. 5 

There is no industry worth mentioning connected 
with rice straw. In its natural'state it serves occa¬ 
sionally as a rooting material, but its ch'ief use is for 
spreading on the floor, and as fodder for cattle in time 
of famine. In Japan, the cultivators largely empioyit 
not only for coarse matting, but also for ropes, rice- 
bags and sandals. The yearly export from Japan of 
articles of rice straw is valued at no less than 15 lacs 
of rupees. 3 

Alsi or linseed is grown in this province for its 
valuable oiP-sced, and not on account of the fibre, 
which in the local variety is not usable. The experi¬ 
ments made by the Punjab Agricultural Depart¬ 
ment at Lyallpur with Russian flax, have, it is believed, 

1 A brief account of the Japanese industry will be found on 
p. 53 of Shitnooku, A^ncultitn in Japan (Tokyo, 1910), pag^79. 

2 Mr. A. J. Gibson, I.F.S., suggests Populns ciliata , Abbs Web- 
biana and Piiylrow , and possibly Picca Morinda. 

3 sftimoolfM, op. at. p. 80, see also p. 87 infra. 
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produced good fibre material. The chief difficulty, 
however, is that of retting, which is under investiga¬ 
tion. It is practically certain that the fibre-producing 
varieties would grow all* over the province. 

In 1861 a company was started to encourage flax 
cultivation in the Sialkot district. For a time it had 
good prospects of success, as the fibre locally grown 
from imported seed was pronounced equal to the best 
Irish. In spite of a substantial Government subsidy, 
however, the enterprise came to grief, because of the 
difficulty of jn*(icifring seed from Europe in good con¬ 
dition, and the apathy of the cultivators, who would 
not persevere in improved methods. 1 

There are few districts in the Punjab where the ak Ak t> b re. 
plant (Calotropis tfiganlca) is not indigenous. It thrives 
on barren soils, and covers vast tracts that will not 
bear any other kind of vegetation. The plant yields 
two species Sf fibre : the fibre of the stem and the 
lloss of the pod. 

•The former is finer tlian flax, of which it has many 
of the qualities, and its strength, gloss and softness, 
render it suitable for many purposes. 2 When nitrated 
it can hardly be distinguished from silk, and would 
then seem to be so valuable, that it could well afford 
to bear even an expensive process of extraction. 3 

The great difficulties in the way of the tommercial 
utilisation of this material are : (1) the small propor¬ 
tion of its weight (about 2 per cent.) to that of the 
stems ; (2) the shortness of its staple ; and (3) the 

1 Suilkot District Gazetteer 1894-95, pp. 132-133. 

2 The J>ast fibre is agtually used bv fishermen for making fishing- 
lines ancUnets. It makes a very strong and durable string. 

3 Sec Crosse and Bevan, Report on Indian Fibres, 1887, pp. 25-27. 

For further information, see Set. Rep. from the Scient, 'led*Dept. 

oftRt Imp. lnst.il. Fibres , pp. 117-118. «■ 
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present impossibility of separating it cheaply and 
rapidly. The discovery of a suitable chemical method 
of extracting the fibre would be a great boon to the 
agriculturist, who would .then *Se able to utilise what 
is now a pest, as a regular crop for poor soils. 1 

The floss of the ak is soft and very white, with a fine 
silky gloss. Though considered too light for ordi¬ 
nary textile purposes, if enters largely into the manu¬ 
facture of the so-called " mercerised silk,” 2 which 
is now extensively used by the weavers everywhere in 
the province, 8 and is also valued as ;i shilling for quilts 
and pillows. It is further stated tcvbe used for adulter¬ 
ating cotton by some cotton mills. 

About 300 maunds of dried lioss are exported 
annually from Rewan to Bombay, and a certain 
amount has also been reported to go from Bluwani 

1 The milky juice of the stems is much used by the tanners of 
goat-skins in the Punjab It can also he made into a substance with 
many of the piopeilies of gutta-peiclin. The root is usetut as a 
medicine. Further, the plant is said to be a powerful agent m the 
reclamation cl kallm land. 

2 47,578 lbs. of “meicensed silk,” valued at Rs. 52,514, wpre 
imported into Kaiachi in 1909-10. The impoit into Bombay was 
about lt»50,(H)<» lbs , \alued at about 50 lacs, in the calendat year 
P.)0t), and about 1,410.000 lbs., valued at about 21 lacs, in the first 
seven months o! 1910. It is not known what it is all made.of, hut 
average samples picked up bv the writer in the bi/aar of Multan 
(where it is much used by hand-weavers under the name of C»\»/d), 
were examined microscopically and chemically by the Reenter on 
Economic. Products, with the following lesult • — 

J White (Rs. 12-8 pel seei) eonsisted almost entirely ol silk 
mixed with a little vegetable blue, probably hemp. 

2. Green (Rs 12-H per seer) was mainly composed ot the floss of 
Cnlotiopi^ gi fruit* a, mixed with some hemp fibre 

3. Crimson (Rs. 4 per seei) was mostly made ol the lloss of 
Lalolropis frfrintut, with an admixture of hemp fibre. 

a The Director of Commercial Intelligence, Calcutta, has the 
address of a Geripaif company which claims to have invented a pro- 
cess for spinning the lloss into yarn, and is ready to negotiate with 
cottomrnills, ^c., desiring to purchase licenses to work the process in 
India. 
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and other places. It sells at Rs. 6 per maund in 
Rcw.iri, hut would realise as much as Rs. 20 to 25 in 
London, if an even and regular supply were assured. 1 

The Javanese plant, is said to yield much better 
libre and floss than ours. The nk of the Punjab has 
so far been held to be beneath serious notice, but 
there seems to be no reason why it should not be 
developed into a valuable libre-plant by selection, 
hybridisation, and the other methods that succeed so 
well with plants held in higher esteem. 

Cryploslcgui gyim/i/lora (cliliarrd chdbuk) is an ex¬ 
tensive climber, growing freely everywhere in the 
Punjab. In Lahore it nourishes on poor soil, while 
in Delhi it is found m rank profusion in the swampy 
betas by the river, and also on the stony ridge. It is 
almost a pest in Karnal. 

The stems, after steeping m water for three days, 
easily yield a line, white, and strong fibre, from 16 in¬ 
ches to 20 nTches (ultimately P2 inches) long, average 
samples ot which were valued m London at 4.80 
a .toil. If prepared lor export, the long and short 
filaments should be kept sepal ate and as good a length 
preserved as possible. 

The doss of the pods produces a “cotton’’ said to 
be worth 4 d. a pound in London. 2 

1 Bullet. Imp. Ilist. (190;!), Vol. I. p. 172. 

2 Tlic milky juice ot the plant y ichls from 50 to 80 percent. of 
an elastic rubber ol very (nil quality, tlut li.is intently excited some 
interest. Tile Punjab Agricultm.il Chemist reports that cultivation 
for rubber alone is likely to be piolitable,• and that with best Para 
rubber at Rs. 10per lb. (April 1910) the product of the Karnal creeper 
is likely to realise at least Rs. 0 per lb. A company is being floated in 
Karnal for making the rubber, and the Agricultural, Forest and Canal 
Departments propose to experiment on a small scale in suitable 
localities^ A bullock-driven cane-ciusher is the oply machine required 
at the sfart. For further information see Bullet. Imp. Inst. (1907), Vol 
V. p.371, Watt, Biel. Earn, l’rod., Vol. II. p. (525, and the^irinted_Report 
of tie Punjab Agricultural Dept, on the subject. 
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Paper The paper-mulberry {Broussonetia papyrifcra) 1 is a 

mulberry. . , 

small tree, introduced into India from the bar Last, 
which affords a singular instance of a plant able to 
thrive in tropical as wejl as -temperate climes. In 
Japan it is cultivated on hill-sides and river hanks, 
which are unsuitable for any other kind of cultivation. 
In Saharanpur il is now found as a weed, and it is also 
abundant near the water m the public gardens, of 
Lahore. It yields a long, very strong and easily- 
extracted fibre, which holds the chief position among 
the materials used by the Japanese paper-maker, who 
makes it into a strong though somewhat coarse-grained 
paper. 

The shrub produces suckers in abundance, coppices 
well, and grows fast. It is worth trying m the 
Hoshiarpur and Gurdaspur districts, especially in 
localities where sericulture is being attempted. Its 
leaves are excellent food for the silk-uDrm, while it 
would pay to use the annual primings of the twigs 
for the extraction of the fibre. 

Semulcotton. The inner bark of the sanul tree (Bomba. r vuilaba- 
ricum), which is common m the lower hills of Kangra 
and Hoshiarpur, yields a good fibre suitable for cord¬ 
age and also for making paint and whitewash brushes 
and dusters.’ 

1 Watt, Co mini. Prod. Ind., p. 1S6 ; Shimooka, Agriculture in 
Japan , p. 54 ; Rein, Industries of Japan (1889) pp. 393 ct seqScl . Rep. 
from lltc Sctent. and Tech ? Dept, of the Imp. Inst. /. Fibres (cd. 4588J 
pp. J 26-128. <; 

2 The latter use is mentioned by a writer in the Tropical Agri¬ 
culturist of May 15th, 1905, who refers to the bark of the Bombax 
ceiba (— B. malabaruum, Flor. Br . Ind., I, 34t>). 

The tree also yields a gum, which is used in medicine as a«i astrin¬ 
gent, and its # flower-buds arc eaten as a pot herb. The roots and 
leavcs*are alto used for food. 
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The so-called scmul cotton is obtained from the pods. 
It is too short and soft to be spun, and too smooth to 
be felted : hence it could only be used to mix with 
other fibres to give them a, si Iky gloss. It is useful, 
however, for stuffing pillows, though said to become 
lumpy after a time. 1 A small amount is imported into 
Simla in the summer for this purpose from the Arki, 
G]iana and Dhami States, but in Kangra it is practi¬ 
cally unused. 

Among other useful fibres may be mentioned those of 
tlje agave 2 ai;d tlie plantain 8 tree, which are not, how¬ 
ever, found in sufteient quantities in this province to 
detain us. Marsdemn Roylci,t a climber found in the 
outer hills and in (he Salt Range, yields a material from 
which excellent fishing nets and strong ropes are 
manufactured, while the barks of several trees, e.g., 
birch (Belula nlilts)'' and the various species of Daphne 
and Gracia , are used in the hills for ropes, paper¬ 
making, and'sinnlar purposes. 6 Tile fibre of the roots 
of the seen grass (Elionorus liirsntus) is made into 
weavers’ sizing brushes in Bikaner. 7 

1 Se 111 /(/-CotI011 deserves a Inal by the local furniture-makers for 
upholstering purposes. 

2 See Art. Agave 111 Watt, Comml. Prod, hid., p. SO. Agave ameri- 
eana and its varieties have been largely introduced into the Central 
Provinces as hedge plants or fores! boundary lines, and pay well. 
They grow on poor soil and aie easy lo cultivate. 

a Ibid. p. 780, Art. Musa. 

‘ Stewart, Punjab Plants , p. 145. 

5 Wall, Comml. Prod, hid., p. 131, Found abundantly in the Pun¬ 
jab Himalayas, from 7,000 feet up to holiest limit of vegetation. 
(Stewart, of. at., p. 198). s 

11 See Gee, Monog. on llie Fibrous Manufactures of the Punjab 
1891. 

7 Known as sewan or shewan in Sirsa and Bikaner. It abounds 
in the saTidy soil of the B.ig.tr tract of the Hissur district and in the 
Bikaner* State. Its seed, mixed with bajra, is much eaten by the 
people of Bikaner. (Coldstream, Glasses of llie Southern Punjab No. 
13 Tod’s Rajasthan , II. 28 ( 1 .) • 
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Paper. 


The indigenous paper industry of the Punjab, 
brought from China by the Moslems a thousand years 
ago, is on its death-bed, and cannot be saved. In the 
suburbs of Sialkot, where it was'first setup on the bank 
of the/l/T, and where eight lacs-worth of paper was made 
annually in the days of the Moguls, there are now only 28 
miserable “ factories ” with a yearly outturn of barely 
twenty thousand rupees. A few artisans in Delhi, and 
live factories at Jalalpur Pirwala m Multan, complete 
the talc of the industry as it now exists outside the 
jails. 1 f ' > 

Amongst the causes that have* contributed to its 
downfall, the most important are the foundation of 
modern mills in the United Provinces and Bengal, 
and the flooding of the market with cheap wood-pulp 
paper from Europe. The coup dc gedec, however, was 
dealt to the industry by the Jail Department which 
first took up the manufacture of country paper in 1870, 
and has since monopolised the patronage of Govern¬ 
ment, by far the largest consumer. , 

The annual imports of paper and pasteboaid into 
the province, amount to about 82,000 maimds, valued 
at a little short often lacs of rupees, of which over 50 
per cent, is supplied by the Lucknow and Bengal 
Mills. 


1 For an account of t,he indigenous paper industry, which now 
has little more than a historical interest, see Emerson, Monog. on 
Paper-making in the Punjab , 1907-08, pp. 3-22. Country p.ipei is made 
in some quantity at Malerkotla for export to various places in the 
province. 

It is noteworthy 4hat in Japan the manufacture of paper*is chiefly 
carried on by the farmers who laise the raw material. The 170,000 
persons engaged in the industry in 1907 produced 7 t eioies worth of 
paper. (Shiipooltf, Agiuulljire in Japan , 1910, p. 81.) 
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There are eight paper-mills altogether in India, 1 with 
a total capital of 53 lacs. ’Their output rose from 
Rs. 63* 11 lacs in 1900 to Ks. 72-9 lacs in 1907, the 
largest on record. 2 T'he fact that some of them are 
not very flourishing is ascribed to the following 
causes 3 :— 

1. The shortage of raw material, such as hemp, 
rags, etc., at sufficiently cheap rates. 

This is clue to two reasons : (a) want of enterprise 
in some places in organising an industry in librc- 
g*)wmg, (b) •heavy transit freights. A distance of a 
few hundred nnles^ usually a matter of small import¬ 
ance, is prohibitive in the supply of paper-libre. The 
cost of land near the places where paper-mills are 
set up, precludes the special cultivation of the raw 
material. 

2. The chemicals and other materials used by the 
mills have tt) be imported, and are a heavy item of 
expense. These include caustic soda, bleaching pow- 
*d^r, gelatin, china clify, alum, and colophony. Tilt- 
last two arc locally available, but their quality has been 
too uncertain for up-to-date factories. 

3. Low quality of the unskilled labour. The paper- 
mills do not seem to have been more successful with 
the educated apprentice either. 

4. The heavy coal-bill of such ol the»mills as are 

outside Bengal. 

- - • 

1 The Punjab has none, but Bengal and the Bombay Presidency 
have three each. There is one at Lucknow, and another at Gwalior 
(MorarJ, The last is now closed down. 

2 Statistics of Bnltsh^ImUa for 1U07-US, Pt. I. (Industrial) p, 65. 

s Se» Outlook of the l\iper Industry ni India, by J. limns of the 
Upper India Couper Paper Mills, Lucknow, in the Modern Review, 
April 1908. 
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The ideal material must be cheap, abundant and 
easily accessible. An Indian mill, with an outturn of 
137,000 maunds of paper, for example, is known to 
use about 220,000 maunds ytftrly of bhabar grass, 1 
(at a cost of Re. 1-3 a maund) and, in addition, 23,000 
maunds of imported wood-pulp, and even so is not 
very flourishing. 

Further, the material should, like old munj andhetnp 
twine, be fit for almost immediate use after an easy 
separation of the fibres and reduction to pulp. Paper¬ 
making cannot bear the cost of sep-jratiofi and prepar a¬ 
tion from the raw state, of even a very cheap fibre like 
jute. The most important paper lihres locally available 
are bhabar and munj, which arc largely used by the 
Punjab jails, as well as by steam mills in other parts of 
India. Their use is limited only by the extent to 
which they can be supplied at a remunerative price. 
Hemp in the form of old gunny-bags, ropes, etc., is 
also in much demand. Other promising materials are 
panni grass and the fibres of Calolropis giganica aud 
Broussonctia papyrifera.' 1 

Rice straw, if available in sufficient quantities, would 
be very suitable, as its feeding value is small, 3 while 
the stems and leaves of the maize plant are actually 


1 tsehennum angnstifohmn, p. 73 supra. 

* For all these fibres, sfc pp 73-83 supra. 

s “ Some few experiments with rice straw proved that this raw 
material could he easily converted into paper-pulp. The pulp was 
fairly tough, bleached to a good colour, and would work up into good 
paper If only partially boiled, the pulp proved to be finnl and 
tenacious, very suitable for the manufacture of a tough cardboard 
for box-making purposes.”—Sindall, Report on the Manujacture oj 
PapePand Paper-pulp in Burma, 1900, p. 26. 

• • i 



PAPER. 87 

used in America for the manufacture of paper said to 
be suitable for bank-notes. 1 * 

Megass, or the refuse of sugar-cane,*is a very promi¬ 
sing material which is, however, still in the experimen¬ 
tal stage. It is said to have been made into excellent 
printing and writing paper in Maine (U.S.A.), while in 
1908, it was reported that a line wrapping paper had 
he£ii produced on a commercial scale in Trinidad with 
30 per cent, megass, 20 per cent, bamboo, and 50 per 
cent. Para grass. 

•The difficulty af megass is that it contains only a 
small amount of cellulose, and a large proportion of 
lignin, to remove which a large quantity of soda 

1 Watt, Comml • Prod. I ml., p. 1138. The disadvantage of rice straw 
or maize leaves is that they will not bear heavy freight charges. The 
subjoined table gives average acreages in some districts within a 
hundred-mile radius of Jagadhri or Sialkot. The latter place, it may 
be noted, could obtain 500 electric H.P. from Jammu all the year 
round, except in January and February. 


• Districts . 

Rice. 

Mfiizc. 

| Did ruts. 

Rice. 

Maize. 

Amfiala 

02,375 

81,204 

Sialkot 

51,801 

04,570 

Karnal 

GO, 903 

38,082 

' Ourdaspur 

52,877 

65,606 

Saharan pur 

120,372 

70,810 

Gujtamvala 

37,734 

30,808 

Muzaffarnagar 

40,343 

40,001 

Amritsar 

35,242 

54,558 

Bijnor 

173,978 

— 

Lahore 

34,051 

65,548 

Meerut 

20,000 

121,847 




The average outturn of 

ricu straw 

or maize leaves 

i may be 

taken to 


be 25 maunds per acre, but the supply available woifld depend on 
local agiicultural conditions. There is no tr.ule in maize leaves, which, 
it appears, are always consumed locally as ladder. As to rice straw, 
40,000 maunds are stated to be available annually at Karnal station 
and 6,000 at Garh Muktesar station (Meerut) at 4 annas a maund, be¬ 
sides several thousand maunds in the Moradabad district at 5£ annas. 
30,000 maunds at 8 annas is reported at Begowala Ghartal station 
(Sialkot) k and the same quantity at Kathunangal Nation (Amritsar) at 
4 annas. The material is said to be abundant at Gohlwar Varpal 
station (Amritsar) at 5$ annas. 
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is required. 1 This is likely to make the cost of 
manufacture prohibitive, except in places which 
possess, in combination, a cheap and plentiful supply 
of power, and chemicals, and‘\vater, as may be the 
fortune of Jagadhri some day. 2 For the present, 
India might safely wait and see what the very enter¬ 
prising Javanese sugar companies do in the matter. 3 

Mention may finally be made of cotton stalks,, of 
sugar-cane leaves,* of the straw of the nisi, and of' 
the short cotton fibres that adhere to delinted cotton¬ 
seed, all of which, like megass, aw'ait the final judg¬ 
ment of practical experts/' 

Wood-pulp. Wood-pulp, which enters largely into all the 
cheaper grades of paper now used, has a future before 
it in Northern India. Heavy freight rates will stand 
in the wav of its transport to the sea-hoard for export, 
but the vast and ever-growing local demand for cheap 
paper is sufficient for all the wood-pulp’ever likely to 
be produced from the Himalayan forests. 

There are two main kinds ot wood-pulp, mechijfii- 
cal and chemical, of which the latter is subdivided 
into soda-pulp and sulphite-pulp. Mechanical pulp 
is made by grinding billets of suitable wood on a 
rotating stone, large quantities of water being used in 
the process. It has very little felting power, and is 

1 Prinsen (reeiling, Cane-sugar and ifc Manufacture, 1909, p. 12H, 
West India Committee Circular , Vol. XXXIIf. 1908, pp. 73-74 

2 Sec chapter X in Jr a': 

■» It will be practicable to use megass for paper only where some 
cheaper luel can be found to take its place. It is very doubtful if 
this will ever be the case in the Punjab 

* Sugar-cane leaves (path) do not seem ^to have been seriously 
tried. Large quantities are available at alow rate in t,he cane¬ 
growing districts. 

5 lice Indian Trade Journal, Sept. 8,1910, p. 250. 
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suitable only for admixture, to the extent of 30 per cent, 
for inferior papers. Sulphite pulp may be left out of 
account for the presept, as it needs a far more expen¬ 
sive plant than soda-pulp. 1 

The caustic soda process consists in chopping up 
the wood, boiling in a 77 per cent, solution of caustic 
soda for 10 to 15 hours, washing and heating for 6 to 
8 hours, screening the pulp, and, after extracting the 
water, rolling it into sheets. The amount of caustic 
s#da (recovery of soda included) may be from 400 to 
600 lbs. per ton otVaw material. 

Two species, very suitable for pulp-making, viz.., 
spruce (Picca Morimia), and silver lir (Abies Piinh-ow ), J 
are available in vast quantities in the valleys of the 
five Punjab rivers and in the Jaunsar Forest Division 
of the United Provinces. The problem, however, is 
whether thi wood could be delivered at 2,1 annas 
per cubic foot, which is perhaps the most a pulp factory 
* cptild afford to pay. * 

1 Galena or sulphide of lead occurs around Chab.i, on the Sutlej, 
near the power-station of the Simla Hydro-Electric Works. It has 
been suggested that, if found in sufficient quantities it should he con¬ 
verted into sulphate ol lime by means of the limestone abundant in 
the neighbourhood, and used for the manufacture of sulphite pulp 
from the spruce and silver fir fliat could be floated down the Sutlej. 
It is believed, however, that these woods could not he landed 
cheaply enough at Cliaba for a wood-pulp factory to pay. 

Calcium sulphite liquors tor wnod-pu}p could, perhaps, he made 
more satisfactorily with lime-water and sulphur jjioxide generated 
from the sodium sulphate that largely enters into the composition of 
veil soils in several parts of the Punjab. (See under Sodium Sulphate 
in Ch. X.). The Agricultural Chemist might inquire into this matter, 
when |je takes up the study of >r!i soils. * 

• Of the two, spruce makes the best pulp, and is the easier to 
float. Bamboo is quite out of the question in the Ajnjab, fts there 
is fiot enoughot it. 

12 
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Among suitable sites might be mentioned Jagadhri 
which has also been suggested for pencil, match , 1 
and caustic soda* manufacture. 

\ 

Celluloid. Celluloid is a cheap substitute for ivory and bone, 
and is used for numerous purposes, of which the best 
known is the manufacture of combs, toys and um¬ 
brella handles. Its base consists of cellulose in its 
various forms, such as wood-pulp, paper and rice 
straw. These are lirst treated with nitric and sulphu¬ 
ric acids, then cleansed of all traces of either, and 
finally dissolved in acetone, or wood-naphtha, or a 
mixture of spirit and camphor. The resulting mass, 
called pyroxylin or nitro-cellulosc, is thoroughly 
kneaded, and then moulded into the required shapes. 
The addition of a little castor-oil makes it flexible, 
while shellac or copal makes it hard. Manganese or 
zinc chloride reduces its combustibility. 

Camphor is important to the manufacture, as it is 
not only a good solvent itse’f, but increases the 
action of the other solvents. It is not a heavy item 
of expense, and could be imported, as in Germany, 
where enormous quantities of celluloid goods are 
made. 

It is hoped that the industry may be started some day 
in conjunction with the manufacture of wood-pulp.* 

1 See Chapter XV. * See Chapter X. 

3 For an account of me processes, see Thorpe, Did. Appl. 
Chan., Vol. I, AdrCelluloiA, and Vol. Ill, Art. Photography, p. 206. 
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Dyking and Calico Printing. 

The dyer’s craft boasts of great antiquity in this 
country, ancKva* flourishing till about forty years ago, 
when synthetic colours first began to be imported. 
These have steadily gained in popularity on account of 
their cheapness and handiness, and have ended by 
driving the indigenous dye-stuffs almost entirely out of 
the Indian market . 1 

The local dyeing industry is rightly divided into 
distinct clasps, each of which deals only with cotton, 
silk or wool. Of these, cotton-dyers are ubiquitous ; 
'in, fact, many cotton*-weavers dye their own yarn. 
Silk-dyers or patrangs exist only at the larger centres 
of silk-weaving, such as Amritsar, Jullundur, Multan 
and Lahore. Wool and pashm dyers, chiefly Kash¬ 
miris, are found in Amritsar, Lahore and Multan. 
The silk and wool dyers are the best paid of all, 
earning as much as from eight annas to a rupee a day. 

Outside the carpet factories of Amritsar,* the only 
vegetable colours which still maintain the unequal 

1 The reasons for a corresponding change in Europe are not far to 
seek. Synthetic dyes can be had in standard qualities and in a state 
of guaranteed purity, whereas the vegetable dyes vary in character 
and composition, and have often to undergo tedious refining processes 
before they are fit for use. Further, synthetic dyes are not inferior 
in fastness or beauty, provided the dyer knows how toAisc thcar.- 

» P. 58 Supi t 1. „ ,* 
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struggle on cotton, wou) or silk, are cutch, indigo, 1 
and, to a much, smaller extent, lac-dye, cochineal and 
safflower. 2 Cutch gives to cotton the well-known 
khaki shade, which, it is' said, is unequal (or fastness 
to light, acid, alkali, and other reagents, by anything 
the chemist has yet been able to produce. Indigo still 
holds its own on wool, 3 though on cotton it is being 
rapidly supplanted by indanthrene, immedial indoik, 
and other “sulphur blues,” 1 which, though giving 
slightly different tints, are cheaper and far easier to 
manipulate. p 

Of tlie others, lac-dye is only employed in very small 
quantities by tanners of goat-skins in the districts. 
Cochineal, as yet without a rival for fastness to light 
and perspiration, is still used in some places on silk, 5 
while safflower owes a precarious footing to the fact 
(hat it is Considered semi-sacred, and obligatory for 
wedding garments, by a section of the Hindu popula¬ 
tion. It is grown chiefly in Gujrat, which contained 
3,800 acres out of the provinci.il total of about 4,330 
acres in the period 1904-00. 6 I(s chief use in this 

1 The average area undei indigo in (he province, during the live 
years 1904-09, was 50,217 actes. Ol tins, 27,530 acres were in the 
Multan District, 12,69.) in Muzaffargnrh, and 6,317 m Dera Giiazi Khan. 

s Kasitmba (Cm l/minns Undornts). Kor an account of the process 
ol manufacturing the dye, see Watt, Cumin. 1'ioit. hut., pp, 279 ct sc<[. 

3 Indigo is a diificult material to handle, and sulphate of indigo, 
which is directly soluble in water and dyes wool and silk from a 
slightly acid bath, is sometimes employed in its stead. The use of the 
latter dye-stuff is to be condemned, as it is not at all fast in sunlight. 
The manufacturers of synthetic indigo do not admit its inferiority 
to the natural product even on wool. 

4 These can only Ke used on cotton. 

4 Cochineal is still used in England for army clothing. 

6 X,ese figures apply to all dye-stuffs, such as safflower, henna, etc., 
but mainly safflower. 
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district, however, is for fodder. Madder is said to 
be regarded with favour in a few out-of-the-way places 
by old-fashioned calico-printers. 

The substitutes for lac ahd cochineal are various 
alizarine dyes where fastness is required, and aniline 
ones where it is not. Safflower has given place to 
safranine, and madder to synthetic alizarine, which 
-gites purer shades and is equal to the vegetable 
product in every respect. 1 

The triumph of chemical dve-stuffs has been viewed 
with general disfavour by all lovers of Indian art. It 
is stated that they have injured the artistic sense of the 
people by introducing amongst them a taste for glaring 
and ill-assorted colours. They are also said to be 
much less fast than the older materials they have 
displaced, and, lastly, to damage many of the fabrics 
on which they are used. 

On the first point it might be observed that there are 
»>ver two thousand artificial colours, which give a far 
wIcier field to the artistic sense than the natural ones 
ever could. The patrons of the more offensive aniline 
dyes are the poorer classes, who in the olden days 
could not afford to wear any colours at all, and hence 
never learnt how to wear them wisely and well. They 
never had any artistic sense to lose, so cannot have 
lost it. Had they possessed such a sense, they would 
never have fallen such facile victims to the cheaper 
products of German chemistry. 

1 Kor a complete account of the methods of dyeing with vegetable 
colours in Northern India, see Sayad Mohd. Hadi’s ilotiog, on Dyes 
and Dyemg in the United Provinces (1890). 

For farther information on indigenous dyes, the Technical Reports 
and Scientific Papers of the Imperial Institute, Part II, pp. 213-222, and 
the Reports of Mr. A G. Perkin in the Agr. Ledger slioulSiie consulted. 
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The objection that artificial colours are not as “ fast ’’ 
as vegetable ones is absurd, for two reasons. In the 
first place, the term “ fast," if used in a general sense, 
is vague, as a colour may' be fast for one purpose and 
not for another. Thus, cochineal is faster to sunlight 
and perspiration than the azo-scarlets, but is more 
sensitive than the latter to soap and alkalies. Secondly, 
the origin of a dye-stuff has nothing to do with 'it., 
properties, which depend on its chemical composition. 
For example, there is no essential difference between 
the alizarine obtained from anthracene, and the 
alizarine that constitutes the colouring principle of 
madder, a vegetable product. 

The third objection is equally groundless. Wool, 
cotton, and silk are substances differing in chemical 
composition, and different chemical substances will 
have different effects, harmful or beneficial, upon them. 
Some colouring matters, for example, the “sulphur 
blues,” are suitable for cotton, but will ruin silk or 
wool. Others, such as the acid and cosine dyes, tfill 
give good results on silk or wool, but will not fix on 
cotton at all. Moreover, some of these colours involve 
the use of acids and alkalis which must not only be 
correctly manipulated, but also thoroughly washed 
out after the dyeing process is over, else they will 
gradually destroy the fibre of the material. It is the 
dyer's errors of omission and commission that often 
give rise to the idea that artificial colours are in them¬ 
selves harmful. 

The European, American, or Japanese dyer keeps 
himself informed through the technical papers, about 
the various dye-stuffs available, tests them for himself, 
ancTkelects”what suits him. If his Indian confrere 
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cannot or will not do the sjme, if he will buy only 
what is cheapest in the bazaars, and if {ie will rely for 
information solely on the pictures on the box-label, it 
is surely the workman, and hot his tools, that are to 
blame. There was a time when this workman knew 
how to produce some exquisite effects by simple 
methods. The very simplicity of the modern dye- 
■efrirffs has now undone him. Not that he thinks so. 
Unfortunately for himself he has not yet taken the 
firs^ step to knowledge, i.c., to know that he knows 
nothing. He thinks he knows all and will not learn. 

It is not, however, the Indian artisan alone who is in 
fault. Competition is very keen and profits are very 
low. The public is all for cheapness, and considers 
nothing else. It is hopeless for the Indian dyer to im¬ 
prove under present circumstances, even if he would. 

It is very necessary that both the Government and 
the more intelligent section of the public should bestir 
themselves in the matter. The former might establish 
a school for dyers, under an expert, in connection 
with the Central Weaving School which has been sug¬ 
gested in previous pages of this work. 1 The importers 
of chemical dyes do what they can to bring the use of 
their products to the knowledge of the public, but they 
cannot reach the individual artisan. They' would, 
however, be willing to help the Government in its 
efforts to diffuse better methods ^mong the classes 
beyond their own reach. t 

For the public, it is high time to realise that dyeing 
with artificial colours is by no means a simple task, and 
that to be served wSll they must pay wall. Failure to 
grasp this fact has led to the ruin of manv a costlv 
I P. IS snjirq. 
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fabric at the hands of some ignorant dyer who used 
tiie wrong chemical combination. 

The dyeing industry is very much specialised. It is 
divided, in the first place, into three main branches, 
concerned respectively with cotton, wool and silk, 
which cannot be profitably combined. In any one of 
these, c\g., cotton, it will be found that one set of pro¬ 
cesses and machinery is required for the treatment" <,f ! 
yarns, and another for the treatment of cloths. The 
specialisation often goes a step further, and one comes 
across establishments, such as the flourishing ones 
started by educated youths in Madura, 1 which engage 
solely in the Turkey-red dyeing of yarns. 

There seems to be room for modern dyeing factories 
in places like Delhi, Lahore, and Amritsar, especially 
in connection with the existing cotton mills. 2 It tnav 
be mentioned that the Dhariwal Woollen Mills have a 
very well-equipped department of this kind in charge 
of an expert. 

The art of calico printing is closely allied to that of 
dyeing ; and its decline, though due to a different 
cause, has coincided with that of the latter. The 
Punjab never had a reputation for its calico beyond its 
own borders, although before the era of cheap chintz, it 
made practically all it wanted for home consumption. 
The prints of Kamalia in Montgomery have long 
been distinguished by a certain rude quaintness of 
pattern and brightness of colour, 3 and have enjoyed 

1 Madura-dycd yarn finds its way even to Northern India. (Chatter- 
jee, Industries oj the United Provinces, p. 07) 

J A factory ol tip's sort can be set up for K3. 20,000. - 

■’ “The pattern, after being stamped all over, is elaborated by 
coloured patches or bands, which are brought up to the required 
sbatfe by band-painting the large patches." (Walt, Indian Art at 
Delhi, 1903, ,). 244.) 
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a reputation that is more tl;an local. The same may 
he said of the productions of Sultanppr in the Kapur- 
thala State and of Lahore, Amritsar, and, to a less 
extent, of Panipat. 1 None of these, however, can rival 
the exquisite and elaborate productions of Farrukha- 
bad and Lucknow, where the patterns often contain as 
many as a dozen colours and require several thousand 
•duplications of the block on a single curtain. 

The calico-printer still plies his trade in all the cities 
of the province, but he can only look to the diminish¬ 
ing custom of the* poorer village and hill folk to earn 
his four to eight annas a day. All the other classes of 
the people use Manchester chintz. Calico is still 
popular, however, amongst rich and poor for curtains, 
door cloths, quilts, bedspreads and similar uses, but 
those who can afford it, get their wants supplied by 
the more artistic craftsmen of the United Provinces. 

As in the dyeing industry, chemical colours have 
.displaced all •vegetable ones, except indigo. Madder 
add turmeric are, however, alleged to be still used to a 
small and diminishing extent in some of the by-ways 
of the province, such as Gurgaon and Hoshiarpur. 

The two branches of calico-printing, the industrial 
and the artistic, are often confused in practice, but 
must nevertheless be kept distinct m oti£ minds to 
enable us to devise a policy for the future. The former 
deals with a class of fabrics on wljich the same pattern 
is repeated at short and regular internals, and can 
therefore be turned out better and cheaper by machi¬ 
nery. Here the final defeat of the hand-printer is only 

1 Kof a further account of the ail in the Punjab, see ibid, ft must 
be noted, however, that there is no calico-printing woi # th mentj^ninj; 
in the Gurdaspur district. • 

13 * 
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a question of time. Artistic calico-printing, on the 
other hand, includes not only prints where the crafts¬ 
man’s individuality comes largely into play with brush 
or block, but all those which have a complex arrange¬ 
ment of shades and designs, which it is impossible to 
produce economically by machinery. This branch of 
the craft finds its best expression at Lucknow and 
Farrukhabad in the neighbouring province. It w.'ll,^ 
never die out any more than the art of painting has 
died out in consequence of the discovery of photo¬ 
graphy In a country like Switzer,land,'where labour 
is dearer than in the Punjab, a considerable hand¬ 
printing industry still holds its own against the com¬ 
petition of Manchester, thanks to the originality and 
sheer excellence of its products. 1 

What even individuals can do to promote artistic 
calico-printing is illustrated by the development of the 
craft in jehangirabad and Fatehpur, in' the United 
Provinces, through the efforts of Mr. F. S. Growse, 
I.C.S., Collector, successively, of the Bulandshahar 
and Fatehpur districts.” In the Madras Presidency 
a similar feat was performed by M. Kalianasundara 
Mudaliar, Tahsildar of Ponneri, where an industry of 
considerable merit had died out in 1880. The Tahsil¬ 
dar discovered in 1908 three old men who had been 
calico-printers in their younger days, and further got 
together, with infinite pains, a fine collection of blocks. 
The three veterans were encouraged to produce the 

. .t _____ 

1 It may be mentioned, however, that of late years the Swiss 
industry has suffered some decline. But the causes that arc at work 
there, do not yet cxistjn the Punjab. «, 

* Hadi, Afounjj. on byes and Dyeing in the United Province ,j, 1896, 
p. 44. See Watt, Indian Art at Delhi, p. 243, for an account of the 
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very best they could, and were paid handsome prices. 
They at last saw that their art was good and taught it 
to their sons and their sons' sons, so that now from 
thirty to forty men are Busy at calico-printing in 
Ponneri. The work is sold chiefly to Europeans 
through the Principal of the Madras School of Arts, 
who often gives the artisans new blocks and suggests 
~iwt never dictates new designs. It may be mentioned 
that a fair portion of the patterns are sketched by hand 
and then tilled in with a brush. 

*Much may Ire done in the Punjab on similar lines. 
The Deputy Commissioners of Montgomery, Karnal 
and other districts where calico-printers exist in fair 
numbers might induce their District Boards to sub¬ 
sidise artists of Farrukhabad or Lucknow to come 
over for two or three years to teach their art to the 
local craftsmen. They might, in addition, suggest to 
the producers new patterns likely to appeal to the 
European and.Indian juiblic for table and wall covers, 
cu«tains, etc., and help them to get into touch with 
private persons as well as with the dealers in Amritsar 
and Delhi. The latter would, no doubt, be able to sell 
the goods to tourists as well as residents. 



CHAPTER VIII. 


The raw 
material. 


Tanning and Leather-Work, 

The tanner’s craft has always held an asstiretlp"' 
though not an honoured, position in the economic 
organisation of this country, hut it is ikjw suffering a 
rapid decline in the face of European competition. In 
few other industries have Western science and organisa¬ 
tion gained so signal a victory over the rude traditional 
methods of an ancient civilisation. 

Not that there can be any complaint as to the lack 
of raw material in a province possessing 10k million 
cows and bullocks, 3ij million bullaloejs, 4J, million 
sheep, and 4 million goats. Assuming, with Sir 
George Watt, that 40 per cent, of the agricultural 
stock dies or is slaughtered every year, the yield of 
hides and skins must be very considerable. 

Most of these, however, go out of the Province tm- 
tanned. A large proportion of flic hides has always 
been expoited in the raw state, but it is only during 
the last fe\'i years that the trade in skins has been com¬ 
pletely revolutionised. This is almost entirely the 
effect of the heavy duties levied on tanned, as distin¬ 
guished froiii raw, pelts by most of the importing 
countries, which have thus helped to throttle a defence¬ 
less Indian industry. 1 

1 Ki te trade in Indus and skins can only be established by the 
imposition of an adequate export duty on the rote material, to counter¬ 
balance th%t*levied abroad on Indian Icutlier. 
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The following figures will show how the state of 
affairs has been altered during the last decade :— 


— 

1J99- 

1900.' 

. 

1909— 

1910. 

Export oj Hult's. 

Maunds. 

Rupees, 

Maunds. 

Rupees. 

Dressed or tanned . 
Raw .... 

66,040 

295,664 

20,90,830 

71,09,009 

058 

116,108 

21,358 

51,15,043 

^Export of Skins. 





Diessed or tanned . 
Raw .... 

36,771 

77,854 

20,22,405 

21,40,983 

9,1140 

201,440 

4,G6,984 
08,55,717 


‘I'lie local lfide’i* inferior, its defects being due to Hides, 
the fact that Indian cattle are lean, heavily branded, 
seldom cared for, and killed only when too old to 
breed or give milk. Of the several varieties, bufialo- 
Inde (tiii'/ju) is very durable, but too thick and still" 
to be suitable for every purpose. It is mainly used 
for the thick soles of country shoes, and, with ox-hide, 
for harness, saddlery, hukkds, dnirsds, etc. The hides 

of cows and .bullocks, on the other hand, are made 

• • 

into good leather, which is much esteemed for boot 
and shoe uppers. 

India is compensated for the inferiority of its hides Skim, 
by an abundant supply of goat-skins, which, though 
somewhat coarse in grain, are not less serviceable than 
those produced by any other country. The world- 
demand for glad skins, in particular, is lapidlv rising ; 
but, unfortunately, all attempts to manufacture them 
in India for the European market have # so far failed 
through lack of the necessary skill, knowledge, and 
machinery, all of which mean capital. 

. - ■ * — . • 

1 Tl>« figures for 1899-1900 include the exports from the dis¬ 
tricts severed from the Punjab in 1901, and now constitu^ingthe l^VV. 
Frontier Province. * 
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Goat-skins ( khul) are larger, stronger, and of much 
better texture than sheep-skins (mi'sha), but the leather 
made from both is softer and finer than that from 
hides, and is much used for the uppers of shoes and 
book-binding. 

Hides and skins are converted into leather by the 
action of tannin, and it will be useful to summarise 
here the existing information on the more important- ^ 
tanning materials of the Punjab. It would be a 
great boon to the industry if the Forest Depart¬ 
ment published full details of its. resources in this 
icspect. 

The chief of these is the bark of the kikar (Acacia 
arobiut), which can be had in abundance at Ambala, 
Sialkot, Multan, Rawalpindi, and other places, at 
prices ranging between Re. 1-4 and Re. 1-8 per maund. 
'Flic larger the tree, the greater the tannin-content 
of the bark, which will, in a full-grown tree, yield as 
much as 20 per cent., while tlje branches and twigs, 
give 10 per cent. The material can be used for all 
classes of leather, except that intended for export, to 
which it gives too red a colour. 1 

Though the supply is, for the present, ample, it is 
not unlimited, and will assuredly fall further and 
further behind the growing demand, as it has done in 
the neighbourhood of Cawnpore, where prices have 
risen 125 per cent, during the last few years. In 
districts wheiy; the consumption is increasing, fellings 
should be regulated, and the landholders encouraged 
to plant the tree, which grows well in sour, clayey 
soils not profitable for cultivation. 


1 Guthrie, *kcp. cm the Tanning Ind. of the Bom. Pres . (1910), § fll. 
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The bark and leaves of Rhus Cotinus,' too, are in 

• 

some demand. The shrub is fairly common in the low- 
lying scrub forests of the Kangra hills, though it never 
occurs in large masses* and It also thrives all along the 
Punjab Himalayas from the Jumna to Hazara, being 
commonest in the last-named district. It is also much 
in evidence all about the hills below Simla at about 
4.000 to 5,000 feet, but is rarely seen in the villages, as 
the cultivators cut it down. 

Among other tanning agents may be mentioned the 
leat’es of the (than t^Anogcissus latifolia), and the haiks 
of the amaltds (Cassia Fistula), the chit ( P/uus longi- 
fclia) and the kreu (Querctts seinecarpifolia) used in 
Kangra, and of the rhin (Q. iiicana) and the Hima¬ 
layan spruce ( Picca Morinda ) employed in the Kulu 
subdivision. Near Murree, tanners prefer the ailuu 
Pieris ovalifolui) 2 and the burin (Qucrnis glaum), 
when they can get them, taking Q. inmua only as a 
pis alter. Small quantities of fruits and leaves of the 
amid (Pliyllantlius Etublica), (he harrar (Tenuinaha 
Chebula ) 3 and the bahera (T. bckrica), are impor¬ 
ted into the Hoshiarpur district from the neighbouring 
hills to be used with kikar, while the same purpose 
is served in some places by the barks of the her 
(Zizyphus Jujuba), the siris (Albiziia Lebbck), the 
jatnan (Eugenia jambolana) and occasionally, for 
special purposes, the rather expensive rind of the 

1 Rhus Cotinns , Eng. Wig plant, Vern., paiin, bhdu, yiann, banlhra , 
In gang, titri. lung. 

8 Ptcris ovalifolui, Vcm ailan, arur , ailanr ratlankiif cran, crana, 
dial , bhcl, ayatta. 

* Harrar is produced^in the Hamiipur and Manipur t.ihsils of 
Kangra. *It sells from 8 to 20 seeis a rupee and is mostly exported 
to Amritsar. The annual outturn is estimated at 180 andJ00 mau^js, 
respectively. 
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pomegranate ( uaspul). Finally, mention may he made 
of the harks </( Baulnnia varicgala,' B, purpurea,' 1 
and Mallotns plulippinatsis , 3 small trees which occur 
in the Salt Range, and are very common in the sttb- 
Himalayan tract and Lower Himalaya from the Indus 
eastwards. 1 

Turning now to the men who use these materials, 
we find that an industry which commands the highest 
knowledge and technical skill in Europe, is here the 
monopoly of the meanest, poorest and most degraded 
orders of the people. The very touch of the tanner 
pollutes : his bare presence is an abomination even to 
a Sudra, a member of the lowest of the four main 
castes. An ai istocracy may, however, exist among the 
impure, and laws of precedence even amongst the lowly 
and down-trodden : and we find the artisans who 
handle skins and hides marked off into social ranks 
bv harriers as impassable as those which guard the 
privilege,-., or check the pretensions, o f castes within 
the pale of orthodox Hinduism itself. In Sirsa, for 
example, the Nankia chamar, who makes shoes, holds 
his head higher than the ordinary chamar who 
merely cobbles them ; and both in their turn must 
perforce admit the superiority of the Raigar, who only 
dyes leather. Again, in some districts, the Jutia 

1 llanlunia rariegata, Vein kacltmir, kohli, kolidr, jadndn, kartir 
furdl. 

» li. purpurea, Vein, koirdl, kai dr, karalh, giay. 

s Matiotia pndipptucnsis, Eng. Monkey-face ticc, Vein, kanida, 
kaiual, kambal, ki'amlti. Sec Ague. Ledger, 1905, No. 4, pp. 53, 70. 

4 Tills list is by no means exhaustive. For a detailed account of 
the Indian tanning materials, sec Agric. Ledge. , 1003, No. 1. The extent 
to which a given tree or plant occurs m this Province can easily be 
asvwtuined Ijy reference to Stewart, Punjab Plants ; Brandis, Indian 
Trees, and Gamble, Indian Timbers. 
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chamar can have no social dealings with the Chandar 
chamar, who prepares the hides of impure animals. 1 
The khatik, or tanner of goat and sheep skins, is 
either a Hindu or a Mhhamfnadan, and stands every¬ 
where in a class quite apart from the chamar. 

Further, from an economic point of view, the 
position of the town worker is very different from 
that of his brother 111 the village. The former is a 
free agent, buying his raw materials and selling his 
finished products in the open market. Village 
tatiners and'slide-makers, on the other hand, are 
divided, respectively, into two different classes, the 
one working for their own hand as ordmaryartisans, 
and the other governed by custom as menials of the 
village community in whose midst they live. Even 
the last-mentioned, however, are changing with the 
spirit of the times, and developing from status to 
contract, so'tllat we lincl that though in Ludhiana 
their customary obligations are respected, yet in Dura 
*lsjnail Khan, Rawalpindi and other districts they are 
almost entirely independent. Many village chamars 
add to their earnings by subsidiary occupations, such 
as carrying clay, plastering houses, and weaving 
cotton and wool, in addition (o their hereditary 
calling. In Ivarnal and other parts of the Delhi 
division, indeed, they are the “ coolies of the tract.” 

The tanners and shoe-makers arc ubiquitous, and 
with their dependents constitute 4*1 per cent, of the 
population of the province. They are, however, 

1 These remaiks not apply to Mohaimnadan tanners and 
workers In leather, who are by no means a degraded class. In the 

western districts there are no chamais, and the Mohammadan shoe- 

, * 

makers usually also tan leather. 

• 14 
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unevenly distributed, the ratio of their number to the 
rest of the population being highest in the Delhi and 
Jullundur divisions, but diminishing as we travel 
westward, until it sinks to 2 per cent, in Muzaffargarh. 
As distinguished from the leather manufacture, which 
will be treated subsequently, the tanning industry is 
nowhere centralised, save to a certain extent in Lahore 
and Jullundur, and in the region around Siaikot. 

The methods of the chamar are, as has repeatedly 
been proclaimed from the housetops, primitive in 
the extreme, and include all possible errors of 
omission and commission, which cause an enormous 
waste of raw material. 1 Some of these errors are 
undoubtedly to be ascribed to the artisan's stupidity, 
ignorance and lack of moral backbone, but too 
much stress cannot be laid on the fact that the main 
weakness of Ins position is the lack of capital. From 
a purely household craft, tanning has developed, 
under modern conditions, into a highly specialised 
factory industry. The quality and finish winch 
European and American consumers have been taught 
to expect can only be attained by long and expensive 
processes, absolutely beyond the means of the Indian 
tanner. 

The ultimate rum of the native tanner is merely a 
question of tune, and the Government can do nothing, 
nor is it in the public interest to do anything, directly 
to save him. The only course to follow is, in general, 
to offer every reasonable encouragement to large tan¬ 
neries, and, in particular, to subsidise, in accordance 

1 The processes of tinning hides and skins, respectively, ^re dis- 
inct. For an account of the former see the Monograph on the P unjab 
LeaVier Industries, pp. 17-19, and for the latter, ibid, pp. 19-20. 
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with the precedent of the Ambala Glass Works, 
a suitable factory, to enable fhe promoters to set up a 
laboratory, and engage competent * experts. The 
chamars trained in these establishments will carry 
with them the more elementary principles of modern 
tanning to the backyards of the Punjab villages, and 
help to postpone the linal downfall of their fraternity. 

It will not be out of place to mention here that the 
method of (laying cattle, practised in this country, 
leaves a great deal to be desired, and is m no small 
degree 1 espoiisilfk; for the low quality of the hides. 
Nothing probably could be done m the villages, but 
in the large municipal abattoirs, influential dealers, 
with the help of the local authorities, should make 
arrangements to teach better ways to the butchers, 
and encourage them to persevere in them by the offer 
of better prices. This plan has been adopted by the 
British tanmfig industry to the general advantage of 
everv one concerned. 1 

The efforts made to establish modern tanneries, 
that is to say, tanneries producing what is known as 
“ Cawnpore leather,” in the Punjab will now be 
reviewed. The difference between “Cawnpore” and 
ih-si methods is hard to deline, but the superiority of 
the former over the latter may be said to be due to 
greater attention to hygiene, and the fact that a pelt is 

1 The deputation which waited on Lord Cat rington some time 
ago. estimated that the annual loss to the United Kingdom, through 
bad Haying, amounted to no less than half a million sterling, hid 
Tr. Journ., July 7th, 1910, p. 9. What then must be India’s loss every 
year ? The same aiticlc proceeds lo give an account of an ingenious 
flaying machine worked by clectuc powei, wjiich, it is claimed, 
will Hay a bullock in half the time now taken by an ordinary 
butcher. Its chief feature, however, is that it is impossible to score 
or damage a hide with it. 


Modern 

tanneries. 
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Tlie Punjab 
Tannery Co., 
Ld, Rawal¬ 
pindi, 


Other 

tanneries. 


put through a long series of graduated tannin baths, 
and is finally subjected to'fmishing processes which are 
more or less trade secrets. 

The Rawalpindi tannery is oU ned by a few Hindu 
gentlemen. Tliev started working with hand-labour 
in 1908, and have now (1911) set up modern machi¬ 
nery for both bark and chrome tanning, as well as 
boot-making and leather-work generally. The man¬ 
ager is stated to have been trained in Madras and 
Cawnpore, and has under him factory-trained chamurs 
from the latter place. Local tanners' have proved 
apt pupils and are learning modern methods. 

A Khoja in Sialkot, and another in Wa/arabad, 
also employ Hindustanis, and have partially intro¬ 
duced “Cawnpore” processes into their lactones, 
apparently with success. Another has set up an im¬ 
proved tannery m Jullundur with a capital of Ks. 15,000, 
while the sons of a Muhammadan Extra Assistant 
Commissioner are trying, under niany^ dilliculties, to 
work a small one in Ferozpur. In general, very great 
interest is shown in the matter all over the Punjab, 
and a spirit of enterprise is abroad, which deserves 
friendly encouragement. 

Time and patience and, above all, much capital 
are, however, needed to make a tannery successful in 
the Punjab. There is a fair local market for good 
unwrought leather,' and the demand is certain to 


Tile value of 

the imports < 

dI wrought 

and unwrought leather, 

the Punjab, is 

us follows :— 



Wrought leather. 

UmvroU|<ht leather. 

190-i-or, . 

. Rs. 

1(5,54,(504 

Rs. 1,41,355 

1905-0(5 . 

•/. . „ 

30,21,635 

. „ 1^9,114 

190(5-07 . 

• • >J 

17,23,302 

. „ 3,211,677 

1907-08 ^ . 

• • » 

18,52,325 

. „ 4,97,829 

1908-Oe' . 

• • >» 

16,85,383 

. „ 3,33,566 




MODERN TANNERIES. 


I09 


develop with the supply of the material ; but the 
prejudice in favour of real Cawnpore” is strong, 
and the new factories will have to maUe a hard light 
to oust their long-established*rivals. It would appeal- 
advisable, in any case, that all such factories should 
also have a department for leather-work, to use up 
soft leather for boots, and hard for trunks and similar 
articles. The North-West Tannery Co. of Cawnpore 
were in low water until they began to manufacture 
their well-known saddlery and footwear. 

fn establishing ^ tannery, care should be taken 
to select a place well supplied not only with hides 
and skins' and tanning materials, but also with suitable 
water. All these requirements are not always piesent 
together. Delhi, for example, is a large hide-market, 
but lacks good water ; Ambala has an abundance of 
kiktir bark and has no water at all. 

Hides must dry slowly during the various tanning 
operations if they are to be converted into the best 
leather. A great drawback in Northern India is that, 
in the hot weather, the surface dries up before the 
interior is at all affected by the heat. This could, 
no doubt, be obviated by the system of regulating 


1 The iulluumg table x'ves the export of hides and skins by rail 


fiom the chief 

stations:— 


• 


1906-07 

1907-08 

1908-09 

Amritsar 

203,018 maunds. 138,669 maunds. 

157,707 maunds. 

Delhi 

103,0 L4 

57,759 

94,170 

Lahore . 

48,176 

36,933 „ 

45,711 

Multan . 

43,748 „ 

11,603 

23,275 „ 

Rawalpindi . 

33,437 „ 

20,911 „ 

15,757 

Kasur . 

26,427 

13,099 „ * 

19,330 

Jullundur 

16,338 

9,176 

9,058 „ 

Oujramvalla . 

• 

10,132 „ 

8,434 „ 

6,4130 

» 
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shoes. 


te in pe rat lire and humidity adopted by the Empress 
Mills at Nagpore. ' 

Most of all is it necessary that a modern tannery 
should be put in charge' of ;t practical expert, who 
must not only be familiar with the various processes, 
but must know enough chemistry to understand then- 
principles. He must, at the same tune, be a man of 
business, have some knowledge of machinery and 
tannery construction, and be able to handle the men 
under him. 

The shoemaker plies his trade pit evt-ry village,''nut 
there are a few towns which have earned an Indian 
reputation for plain as well as embroidered country 
footwear. Chief of these is Delhi, with over 2,500 
artisans, mainly chamars, who are said to produce 
seven lacs of rupees’ worth of goods every year, of 
which live lacs’ worth are exported all over Northern 
India, and even to the Nizam’s Dominit’ms. Leather 
tanned in Delhi itself is inferior, and Ludhiana and 
some places in the United' Provinces, which ,are 
more fortunate in this respect, tire cutting into the 
trade. 

The two thousand shoemakers of Multan tire almost 
all Mohammadans of miscellaneous castes, from Syeds 
to Telis and Modus proper. The export is chiefly 
westward, i.c., to the North-West Frontier Province, 
Sind, Baluchistan, Afghanistan, and even distant 
Bokhara, but the trade is declining, as the Amir’s 
subjects no longer bring in large quantities of dried 
fruits to exchange for Multan shoes. Besides, the 
pDwinda has discovered the superior lasting .qualities 
of Cawnpore footwear, and even taken to buying old 
army boots, on which he can make a larger profit. 
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There are 1,000 shoemakers in Lahore, who cater 
chiefly for local needs. Amritsar follows with 400, 
while Ludhiana and Hoshiarpur have a hundred 
shops each. Shoes from thC last-named place, the 
handiwork of the Siru/i’s as they are called, are ex¬ 
ported to the value of Ms. 40,000 to 40,000 yearly, 
and are in demand as far as Hyderabad (Deccan). 

The maker of country shoes appears to be doing 
fairly well in most places, except Multan, where lie- 
lias been hard hit by the loss of the lucrative trans- 
frotitier trade? An t ordinary worker Is said to earn 
from eight annas to a rupee per diem in Delhi and 
Lahore, and from six to twelve annas in Multan, but 
these figures include the wages of his womenfolk, who 
help him very materially in embroidering and other¬ 
wise limslnng Ins goods. It must be admitted that, as a 
type, the moehi is thriftless and ignorant, and is every¬ 
where under‘the thumb of the Khoja shopkeeper, 
whose profits, including the gams of usury (euphe- 
mi'-Jicallv termed uinnnja), are said to be very large. 

The prospects of the country shoe industry are by 
no means bright, as the European boot is increasingly 
affected by all classes who have been touched m any 
manner bv the rays of European culture, from the 
graduate to the khitlinalgar. Much of this new 
demand is, at present, satisfied by Cawnpore, but 
small factories working with imported leather are 
springing up m every large town. 

Lahore, for example, has as many as 40 shops, while 
Delhi and Ludhiana have 15 and 7, respectively. A 
Colony .of Hindustani chamars in Karnal, a relic of 
the old-cantonment, export their boots and shoes all 
over the Punjab and the 1-rentier Province.*^ 
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A number of men of education have interested 
themselves in this craft, cliiedy as employers of Hindu¬ 
stani artisans, and it is a hopeful sign of the lime 
that some of them have been at pains to become 
practical shoemakers themselves. A young Khatlri, 
the son of a station-master, has established a factory 
in Delhi, to which he hopes to attach a tannery, while 
his brother, now at school, has made up his mind 
to learn tanning at Madras and Cawnpore. Two 
Mohammadans, relatives of the well-known Alhbhoy 
Valliji of Multan, make very good boots in Ferozpur 
Cantonment, and obtained a gold medal at the Lahore 
Exhibition. One of them is a water-colour artist, 
and the other a photographer of some merit, but 
they believe that there is more money in their present 
profession. A Kashmiri Pandit makes footwear to 
order in Amritsar, and claims that he has himself a 
practical knowledge of his craft. A reined Muham¬ 
madan Inspector of Schools has set up a boot factory 
in (Iiijrat in charge of his eldest son, and has decided 
to bring up his second son with a practical knowledge 
of leather-work. Similar workshops have been opened 
in Sialkot. As has been mentioned above, a boot 
factory is attached to the Rawalpindi Tannciy, while 
the Doaba Leather Works, Ld., of (iillimcliir, a com¬ 
pany with a capital of Rs 15,000, hope to possess one 
shortly. 

Business training and connections, in addition to 
an artistic eye, are necessary in this industry, which 
otherwise appears to be suitable in every way for men 
of education. „Only large and well-equippgd estab¬ 
lishments, however, could hope to succeed in the end, 
aw boot-njaking, no less than tanning, has now become 
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essentially a factory industry. With machinery for 
fifty pairs of hands, more boots can be produced than 
by five hundred hand-workers. 

Boots and shoes are, of eburse, not the only leather 
manufacture of the Punjab. The simple wants of 
the zamindar and his menials are supplied by his vil¬ 
lage mochi, who provides them with all articles of 
daily use, such as thongs and whips, boka s, charsas 1 
and bellows. The demand lor country harness and 
saddlery is declining with the change of fashions, 
and towns such*a-» Kalanaur in Rohtak, and Dinana- 
gar in Gurdaspur, which used to be seats of their 
manufacture, have already given way to Cawnporc 
and Meerut. Drums (tlnf) and timbrels, as also leather 
Imkka bowls, however, still continue to be made in 
most districts. In Lahore, Gujrat and Sirsa, the 
last-named are richly ornamented with brass or silver, 
and the leather is often given a brilliant polish. 
Khoja firms yi Lahore, Wa/.irabad, and Gujrat have 
t;Jeen up the manufacture of leather belting for 
machinery. 

In 1909-10 the Punjab imported, chiefly from 
Cawnpore, a little over two lacs of wrought-leather 
goods, such as trunks, saddlery and straps, which are 
becoming more popular every year. There is hardly 
room yet for a separate leather factory, but, as has 
already been suggested, the industry could conve¬ 
niently be attached to an up-to-date tannery. 

The main difficulty of all branches of the leather, as 
well as the tanning industry, is the dearth of skilled 
and callable workmen. The artisjns, recruited at 

1 The b6kd and the chmsd are each a kind of budget for drawing 
w;^er from wells. > 

ir» + 
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present mostly from the United Provinces, are 
drunken, thriftless and generally unsatisfactory; 
moreover, they refuse to teach their craft to the 
natives of the Punjab. 

General education, free, universal and compulsory, 
has been suggested as a panacea. If, however, we 
remember that “education” in India rarely means 
anything beyond “ instruction, ” and does not con¬ 
note any sort of moral training, it is difficult to believe 
that a degraded and despised class will improve in 
anything but cunning by being merely “educated." 
It is hopeless to expect any improvement in the moral 
standard of the “ depressed classes ” until their self- 
respect is raised by promotion to a higher social 
status, or until another Ravi Das 1 is born amongst 
them to illumine their minds with the light of higher 
ideals. 

Industrial education, on the other hand, not only 
teaches a craft, but imparts a higher gift, namely, the 
habit of steady and regular manual work, which can¬ 
not but raise the learner in the moral scale. Small 
schools, in suitable localities, to teach boot-making, 
would do much to ease the present situation. In 
Sialkot, in particular, the sons of the Kashmiri 
weavers, who are fast losing their inherited trade, will 
hasten to learn a more profitable industry, while the 
mochis of Multan, always more pushful and intelligent 
than their custom-bound brethren further east, are 
anxious to teach their children to make European 


1 Bhagat Ravi Das( or Ravd.is, or Raidas, ;f saint of the rhamars, 
was, according to some accounts, a disciple of Ramanand, und ac¬ 
cording to otters, lived in the time of Attar.—Maclagan, Punjab 
Census Refort (J892), Vol. I. p. 145. 
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boots and shoes, which now command an expanding 
market on both sides of the Indus. 

Joint action is familiar to the artisans with whom we Co-opera- 
, .. , tion. 

are here concerned, especially to the chamars, who 
usually tan leather in combination, hence the co-oper¬ 
ative movement has every chance of success amongst 
them. Societies for co-operative production and sale 
should be started among the shoemakers of Delhi, 

Ludhiana and other places, under the auspices of 
the district authorities . 1 The Delhi artisans, in par- 
tiCular, seem to ilujlude some intelligent and literate 
men, and appear to be fairly well organised under 
their clwwdhrics. 

The art of book-binding is at present monopolised Miscdlane- 
by a rather unsatisfactory class of workmen, but offers °“e S "! dus ’ 
a fair opening to educated youths who do not con- Book-bind- 
sider themselves above earning fifty rupees a month 
by the laboifr of their hands. In fact, there is every 
chance that tlje profits will rise, as there is a steadily 
'increasing demand for good work. The art is not 
difficult to learn, and could be acquired by apprentice¬ 
ship to one of the larger firms in Bombay or Calcutta. 

It should certainly be taught in one of the Lahore 
industrial schools. 

Goat, sheep, calf and other skins can be converted Alum tan- 
into a substance resembling leather, though essentially " a t fm°ng.” 
different from it, by a process called “ tawing,” which 
involves the use of ammonia-alum or potash-alum 
and salt . 2 The drying has to be very rapid, hence 

1 There are six societies of shoemakers and three of tanrters in 
the Bombay Presidency, and seven of shoemal^rs in Bengal. 

s Fos a description of the process, see Proctor, Leather Manu¬ 
facture, pp. 184. et seq. See also Shoe and Leather Trader, May 1J10, 
pp. 10, 191, 196. 




Raw hide 
industry. 


Camel-hide. 


116 TANNING AND LEATHER-WORK. 

the industry would appear to be specially suited to 
Northern India. 

Alum leather is much used for whip-lashes, boot¬ 
laces and "skivers ” for clipping chemists’ bottles, but 
it is in special demand for glau gloves, on account of 
its exceptional elasticity and resistance. 

Drums, ropes, scale-pans and, above all, oil-jars 
and bottles [kuppas and kupph), are made in Jhang- 
Maghiana, Lahore, Panipat, Futehabad and a few 
other places, from the raw hides of cattle, horses, and 
camels, and the skins of sheep and goats.' Consequent 
on the general rise in prices, camel-hide softened by 
a thorough soaking in water, and, for smaller wares, 
occasionally the intestinal integuments of cattle, re¬ 
duced to a glutinous mass by boiling, are the only 
materials used. The process 1 consists in stretching 
the hide, or applying the glutinous mass on a clay 
model of the required shape. The small jars made 
in Jhang and Lahore are often made i into fantastic 
forms, and are ornamented with bits of foil or parch¬ 
ment, which are covered over with a thin transparent 
layer of skin. 

The kerosene-oil tin has almost killed this un¬ 
savoury industry, and in Jluing alone does one find 
as many as fifteen men engaged in it. 

Camel-hides are not tanned in this country , 2 but it 
properly prepared, they makegood and durable lea¬ 
ther, which is useful for many purposes. England, 

1 For the process, see Monog. on the Punjab Leather Industries, 
pp. 21 and 25. Watt, Did. Leon. Prod. Vol. It. p.fi3. Hoey, Manufac. 
o/N. India (1880) pnl38. 

2 3,715 pieces of camel-hide, mostly from the Punjab, were ex¬ 

ported from ^Karachi in 1909-10. They were all shipped to Mar¬ 
seilles. Thfc Punjab has over 270,000 camels. ( 
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for example, regularly imports them from Egypt in a 
dry and dry-salted condition. The London price 
for Egyptian raw hide, which is shipped in a very 
dirty and wasteful condition, is 2L/. to 2 ; fd. per lb., 
but, if properly trimmed and quite dry, it would fetch 
as much as 5 d. 

Horse-hides are tanned, to a small extent, in Lahore, 
and made into shoes, but their chief use, with donkey- 
hides, is in the manufacture of shagreen at Delhi. 
They are largely in demand throughout Europe for 
leather, which is mostly used for hoot uppers, enamels, 
and buffs, but not much for soles. Horse-leather is 
usually split, or well shaved down, the flesh side of the 
split being used for cheap leathers, ra/.or strops, whips, 
thongs, etc. 

Horse-hides for the European market must be 
classified and sized. It is useless to send any but 
good ones, as they must compete with the excellent 
“fresh ” hide*of the South American wild horse. 1 

Btonkey-hides are a regular article of trade in Delhi, 
where, with horse-hides, they are made into shagreen 
(kimakht ). 2 The work is done in seven workshops 
owned by Mohammedans, who are said to turn out 
altogether ks. 250 to ks. 250 worth of the material a 
day.’ Shagreen costs from ks. 12 to 17 pgr inaund, 

1 2,740 pieces were exported fiotn Karachi to Hamburg, Mar¬ 
seilles and Hull in 1909-10 Theie are 358,000 horses and ponies 
in the Punjab. 

2 2,740 pieces of donkey-hide were exported from Karachi to 

Hamburg, Marseilles and Hull in 1909-10. Theie are 582,000 donkeys 
in the Punjab. # ^ 

For^i description of the process, which involves the use of cop¬ 
per filings and chloride of ammonia, see on the Punjab leather 

Industries , pp. 20-21. 
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and is used by the book-binder, and also by the shoe¬ 
maker for the toe and back of the country shoe. The 
industry is said to be declining, the workers barely 
earning six annas a day. 

Lai wan, in Hoshiarpur, is the only place where deer¬ 
skins are tanned regularly and on a considerable 
scale. The work is done by 30 to 35 Ramdasia fami¬ 
lies, who procure the skins from the waste country 
in the neighbourhood of Ferozpur and Ludhiana, and 
prepare them, and also the skins of young buffaloes, 
into a soft dark-coloured wash-leather, 'locally known 
as si'tbar, and used for buskins, hawking gloves, and 
breeches. 

Most of the so-called “ dog-skin ” gloves are made 
from Cape sheep and lamb-skins, and other small 
skins suitable for light leather. Nevertheless, the skin 
of the dog has such a tine texture, flexibility, and 
beauty of grain, that, despite its being hal’sh and flabby 
on the flesh side, it is largely in demand, particularly 
on the Continent of Europe, for gloves and pocket- 
books. The skins of big dogs would be very suitable 
for shoes. 

The difficulties in the way of dressing and tanning 
dog-skins are great in India, as even the chamar will 
not touch them, but the industry may commend itself 
to missions amongst the submerged classes. Unlike 
his mangy cousin of the towns, the village pariah dog 
is sleek and well fed, and ought to yield very good 
material. 

Raw dog-skins should be very carefully disinfected 
before export, and be well preserved and packed in 
salt, so that the grain is not injured in any waj '{. The 
p'rice likely to be realised, even for perfect pieces 
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(which alone should be sent), in the London market 
is very uncertain, but may be put down at 12 annas to 
lie. 1-2 each. Tanned skins, on the other hand, 
should be worth from 12 annas to lie. 1-2 per lb., if 
they are clean, dry leather, with a fair grain. 

The iguana (goli), a kind of lizard, is occasionally 
hunted in Gujrat, Jullundur and Multan for its flesh 
and fat, and its skin is said to make excellent shoes. 1 
There is a growing demand for rat 2 and squirrel- 
skins' 1 in Europe for ladies’ purses, hand-bags and 
similar fancy article#. 


1 See ;ilso Watt, Did. Econ. Prod., Vol VI. PI. I. p. 4154. The Sin¬ 
halese also use these skins for shoes. The animal is often infested 
with a parasitic insect, which lias to he icmoved carefully. 

2 Rats must be trapped, not poisoned, to obtain the best skins. 

See also p. 0(5 supra. 
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CHAPTER IX. 

Miscellaneous Animal Products. 

This chapter deals with several industries likely to 
he offensive to orthodox Hindus, but they merit the 
careful attention of the enterprising Khoja community, 
who largely control the trade in slaughter-house pro¬ 
ducts in the province. Religious prejudice, combin¬ 
ed with a lack of scientific imagination, is responsible 
for an enormous wastage of animal products in the 
Punjab. It will be observed that in some cases valu¬ 
able raw material is actually thrown away. 

Blood. Few municipalities derive any profit from the blood 

of animals. Delhi gets a paltry sum of Rs. .'300 
every year for the blood of 20,000 cattle and 
160,000 goats and sheep, 1 2 while in Lahore, Multan, 
Sialkot and a few other places it is used for manure.* 

Dried blood is a valuable substance that can he put 
to numerous industrial uses, the most important of 
which is the manufacture of cyanide of potassium. 
It is also commonly employed as a decoloriser in the 

1 The contractor is said to boil the blood and export it to Bombay. 

2 ' Blood is a very rich manure, being more productive of nitrogen 
and ammonia thaujeven flesh. When dried*>hlood is used ,as a fertili¬ 
ser, it should, to obtain the best results, be mixed with wood-ashes and 
powdered charcoal and applied to the ground in wet weather (Roller, 
Waste Products, p. 35). 
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manufacture of tannin extracts, 1 and as a fixing 
agent in alizarin dyeing. 2 Blood-meal is useful for 
poultry, and is largely prepared for this purpose at 
Melbourne. 3 * 

The most important industry, however, that could 
lie started in connection with the larger municipal 
slaughter-houses of the Punjab is the manufacture of 
albumen, a substance useful for food as well as for 
industrial purposes. 

The process consists m defebrinising blood by whip- 
piTig, 1 and then subjecting the residue to the action of 
slightly acidulated methyl alcohol or acetone or both/’ 

The fibrin is obtained in the form of threads. It is 
washed with distilled water till quite white and is then 
either dried, or treated wet with pyrolusite 0 and 
sulphuric acid. The product is butyric acid, which 
enters into the manufacture of butyric ester, much 
used in combination with other esters and with spirit 

in the preparation of fruit essences, e.g., of apricots, 

* • 

parches, etc. 

Even if the municipalities fail to set up industries 
in blood, it is not too much to expect them to bestir 
themselves to stop the daily waste in their abattoirs, 
by carefully collecting and exporting the raw material. 

It is easy to prepare blood for transport in gunny 
bag', to any distance, provided all the processes 
are carried through as quickly .as possible to prevent 

1 Proctor, Leather Manntadiue (1003), p. 337. 

* Nottcr & Firth, Theory and 1'iadiec oj Hygiene (1896), p. 803. 

3 Jonr. .-Igr. Dept., Australia, Vol. XVI., March 16, 1908, p. 106. 

4 Jour v Soe. Client. Industries. Vol. XII. (1893J, p. 500. 

6 Ilml. p. 459. 

6 On the occurrence of pyrolusite in India, see Mangaitesc-ore Dr.po- 
sit^in India in Mem.Ceo!. Sure. Iud, (1909), Vol. XX>S\1I. 

16 
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decomposition. Blood is coagulated by boiling, the 
coagulated part being reiiioved as it rises by means of 
a scoop and dr ied very thoroughly in the air. 1 To 
produce the best results, 'however, the concentration 
should be effected in a steam-jacketed boiler. There 
is also another process for drying and preserving 
blood which involves the use of lime. 2 

About 22,450 tons of bones, valued at Rs. 12’44 
lacs, 3 are exported annually from Karachi after being 
crushed by a Greek linn that has secured an absolute 
monopoly of the trade. With the exception of camel- 
bone, which is sometimes substituted for ivory in 
Hoshiarpur inlay work, 1 and is made into toys 
and other fancy articles by a few artisans in Delhi, the 
material is not utilised in any craft in the province. 

The possibilities of a domestic industry in ox, camel, 
and buffalo-bone, apart from its use as manure, may 

n 

be realised from what is done in China.' After carefully 
removing the marrow for use as food, the Chinaman 
boils the bones to recover their fat, which he sells to 
the candle-shops. He then turns all the large and 

r simmomls, HAisfr Products (1876), p. 76. A thorough drying is 
absolutely essential. 

* Kor an account of this procesr, sec Roller, II ustc Products, p 29. 

a li onc s fetch about Re. 1-4 per mound delivered at the railway 
stations. 

« Hoshiorpur Gazetteer (1904), p. 148. There are a few men at 
L uc know and Saharanpiir in the U. P. who make paper-knives, pen¬ 
holders, etc, of bone, and sell them at the railway stations [Chat- 
terjee, Industries of the United Provinces, p. 193.]. Artistic snrm&ddnis 
(antimony-boxes) are made of camel-bone in Peshawar, and the same 
material is used for the white bosses on the la<) work of Dera Ismail 
Khan. 

» Consul-General Hosie, Report on the Province of Ssnch'uan (Blue 
Book, China„Ro. 5,1904), p. 83. 
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hollow ones on ;i lathe, and makes them into opium- 
cups, which he polishes lirsf with a wet braid of the 
stalks of Equisctmn Hicmalc L., and then with dry 
bone-shavings. Flat bones, useless for cups, are planed 
and made into dice, brush-backs, buttons, etc., and 
waste pieces are pounded up for manure. The 
material is similarly utilised in Chicago in connection 
with the meat-packing industry, enormous quantities 
of knife-handles made of it being shipped to England 
every year. A man in that cily knows a secret process 
by which he mate* bone-dust into billiard-balls. 1 

A few men in Delhi make combs of horn, otherwise Horn, 
this material is not put to any industrial use 111 the 
province. 2 

Horns of all kinds, chiefly those of the buffalo, are 
annually exported by the hundred thousand from 
India to Europe for manufacturing purposes. 3 In 
Germany, for example, they are made into an enor¬ 
mous number.of articles, such as paper-knives, spoons, 
ccynbs, 1 scale-pans, shoe-horns and pen-holders,’ 

1 Dip. and Cons. Rep, Ann. 6cr, 2,556 (1901), Trade of Chicago 
Jor WOO , pp. 29-30. 

2 One Fateh Muhammad, an oulmaiy shopkeeper in Maleikotla, 

can make horn buttons to order. Koi an account of the industry in 
other paitsof India, see Watt, Indian Ait at Delhi, passim, and Chat- 
terjec, Industries oj the United Pi evinces , pp. 191-2. • 

a The Punjab exported 6,812 maunds, valued at Rs. 39,167, in 
1909-10, almost all to the United Provinces 

4 A set of foot-diiven machines to manufacture combs of horn, 
wood, celluloid, etc., costs Rs. 825 (C. I. F, Nurcnbetg, Germany). 

About 120 to 100 combs can be made per day, according to size of 
combs and capacity of workman, • 

5 A complete plant t® manufacture from 60 to^lO gross of ordinary 
pen-holders, such as are largely sold to schoolboys in India, in 10 
hours, working partly by hand and partly by power, costs Rs. 4,000 
(C. k F. Nurenbergh Power required about 5 H.P. • 
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by individual artisans, working with simple imple¬ 
ments in their homes. Not a particle of a horn is 
thrown away. Even the waste pieces, when solid 
enough, are softened by heat or treated with a satura¬ 
ted solution of potash and lime, and pressed into 
buttons, pipes, etc., which are finished by carving 
with a knife. Refuse unlit for any other purpose is 
used as manure. 1 

There are various processes for working this 
material. The English method is to soften it by a 
preliminary immersion in cold, or sometimes hot, 
water, and afterwards in an acid bath for about 
two weeks. In Ratnagiri, pieces of horn are kept 
moist in cocoanut oil, and heated before a lire for an 
hour or more till they become almost as soft as wax. 
Thev are then fashioned by hand or in moulds, and 
finished with a lathe and some other simple tools. 
The polishing is done with the moistened dry leaves 
of a tree found in the locality. s t •> 

The latter is undoubtedly the best process, as the 
heated oil saves the horn from becoming charred or 
discoloured. Further, a small portion of the oil is 
absorbed and helps to consolidate permanently the 
fibrous structure of the material, at the same time giv¬ 
ing the finished articles an exceptional translucency. 3 

The industry, if organised on proper business lines, 
ought to succeed in the Punjab, where the raw 
material is most abundant. There is, besides, a wide 
and expanding market for the finished products, 

1 In Sambhalporc (Morad.ib.id District, U. P.), it is used as a manure 
for potatoes. 

* Finis gibbosa var. parasitica. 

3 Sec Agricultural Ledger , 1897, No. 10, pp. 2-3 ; Roller, Waste 
Products , pp. 118-9, describes various processes. 
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which, if well finished, could profitably be exported, 
not only to the other provinces of India, but to Europe. 

The hoofs of cattle are universally wasted, as it has Hoofs, 
not occurred to any one even to collect and export 
them. One exception, however, must be mentioned. 

The blacksmiths of Multan use a mixture of salt and 
the ashes obtained by burning the hoofs, as a kind of 
flux to prevent the oxidation and softening of iron 
tools during the process of healing-' 

Great quantities of hoofs used once to be sent from 
the* United States* tj> Japan, where they were pul to 
various uses. A heavy export duly stopped this drain, 1 2 3 
and now they are made into buttons and knife-handles 
in Chicago, the waste being used in the manufacture of 
cyanide of potassium,:* 

The gut or intestines of every living creature can be Catgut, 
made into a string of immense strength and wearing 
qualities, commercially known as catgut. 

In this province the guts of bullocks and bultaloes are 
as <n rule thrown away, the edible portions being 
occasionally sold for food. Those of sheep and goats, 
on the other hand, are everywhere made into strings for 
musical instruments, cotton-cleaners' bows, and, above 
all, sporting requisites, and, packed in salt, are also 
exported to Europe.' Kaigurs engage in the industry 

1 The ashes of Ihc horns and hoofs of animals and common salt 
are used in Europe in the manufacture ol steel. The process is 
known as “case-hardening.” 

2 I),p. and Consul. Ref., Jl/oi. S, r., Ns 581 (1902), Cattle ami 

Meat hade ol the U. -S\. p. 20. • 

3 Dip. yitd Con-.. Rc/k, Ami Sir., No. 250(5 (JOOl), V. S., Trade 
of Chuago for the year l'JOO, pp. 29-30. 

* 260 m.umds of sheep-gut were exported from Karachi jn 
1900,10. 
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in Hissar, Delhi and Gurgaon, Pinjas and Mirasis in 
Ambala, and Chuhras' and Kashmiris in Sialkot. 
Except in the last-named place, the workers are scat¬ 
tered and entirely without organisation. 

About Rs. 5,000 worth of gut is annually consumed 
in Sialkot city in the manufacture of tennis and 
badminton rackets, etc. The gut-makers, financed 
by the large firms, purchase the intestines of sheep 
and goats (rouda), locally or from other cities, at 
Re. 1-4 to 1-8 per hundred, and subject them to a 
primitive process of preparations The material is 
first soaked in water for 12 hours, and then scraped 
continuously with a shell for two days in the summer, 
and eight in the winter months. The pieces are 
finally joined together, twisted and dyed. 

Besides rouda catgut at from 16 to 45 yards for a 
rupee, an inferior variety, known to the trade as 
“ white Sialkot gut,” which sells at from 85 to 70 yards, 
is obtained from pallia , or the flesh of the back of old 
cows and bullocks. The raw material is obtained in 
strips about two feet long, and is prepared in the same 
way as goats’ intestines, except that the soaking takes 
longer. 

The industry has been highly developed in Europe, 
where the intestines, not only of goats and sheep, but 
of every species of cattle arc utilised. The largest 
arc everywhere used for sausages, while in France a 
very strong cord is made from the intestines of horses 
donkeys and mules, to be used with light machinery ii: 
place of leather belting. 

The process' followed is almost as simple as ir 
India, but far greater care is devoted to hygienic details 
and the manipulation of the raw material. 
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The intestines are first cleaned and then scraped 
with a small plate of copper with a smooth semi¬ 
circular hole. This removes^thc external membranes, 
which are used for the cords of battledores and rackets, 
and for sewing together the ends of intestines. The 
scraped gut itself is either spun to the required 
thickness on an ordinary spinning wheel, or dried for 
exportation by stretching over frames in an artificially 
heated chamber. 

Few chemicals are used. For ordinary cut, all 

• • • JO* 

that is wanted is if solution of two ounces of crude 
carbonate of potash in a gallon of water, but for violin- 
strings, four ounces each of caustic potash and carbo¬ 
nate of potash are dissolved in 3 to 4 gallons of water. 
Common salt and bleaching powder are used to 
prevent the guts from putrefying. 1 

The leaner the sheep the stronger the gut, so it is 
not surprising that the emaciated flocks of Italy sup¬ 
ply Ihree-fourtUs of Europe’s demand for the material. 

The* Indian animal excels even the Italian in leanness, 
and ought therefore to yield the best catgut in the world. 

The industry is commended to the notice of men 
with little capital, but plenty of energy and enterprise. 

Glue 2 is made from various nitrogenous animal Glue, 
tissues, such as clippings of hides and ski*is, waste 
pieces of leather and old shoes, bones, sinews 3 and 

1 For further information on catgut generally, sec Spoil's Work¬ 
shop Receipts, Vol. f. Art. Catgut. 

1 On the subject generally, see Sacltler, Industrial Organic Chemistry 
(1908), pp. 338 cl scej. Spoil, Workshop Receipts, Vol. II. Art. ^tne. 
Roller, I Paste Products (1902), pp. 12-45, 83-84 and 132-135. 

■' 65,281 «maunds of sinews and other refuse tsed for the manu¬ 
facture ofr glue, known to the trade as hone-sinews, were shipped 
from Karachi in 1909-10. The exports were almost, entirely 16 
Antwerp and Hamburg, • 
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entrails, the bony cores of horns, and the skins of cats, 
dogs, and other animals. 

Glue and gelatine arc merely varieties of the same 
material, Ihe difference lying in the greater adhesive 
power of the former, and the purity ot the latter. 
Glue is chiefly made from tannery waste and leather, 
and is used by the carpenter and the joiner. Gelatine, 
usually extracted from bones by a very careful treat¬ 
ment, is much used in European kitchens and is also 
put to many medicinal and industrial uses such as 
the manufacture of capsules, court piaster for wounds, 
and bromide and chloride of silver emulsions for 
photographic dry plates. Mixed with glycerine it 
makes an elastic mass used for hectographs and 
printers' rolls. 

Glue-fat, or lime-soap, consists of the fatty parts of 
the raw materials saponified by lime. It is a useful 
product of glue manufacture, as mixed with mineral 
oil, it can be made into machinery-grcjise. 1 Another 
by-product is the residue of the boiling process, called 
“scutch,” which is a valuable manure. 

The Hindus consider glue impure, and use it very 
sparingly, but a certain amount is manufactured in 
Lahore, Amritsar and Delhi, by Mohammedans, and 
sold at about Rs. 10 to 13 per maund. It is a very 
inferior product, and has to be rejected in favour of the 
imported commodity for all the better kinds of work. 
English glue costs Rs. 28-5 per maund in Sialkot, 
where from 60 to 70 maunds of it are yearly consumed 
by makers of sporting requisites alone. 

There is no Uifficulty in making glue in India, but 
the manufacture of gelatine is a highly specialised 

1 Roller, IFas/e Products, pp. J88-9. 
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industry, requiring much experience rather than scien¬ 
tific knowledge. There woifld appear to be an open¬ 
ing for an up-to-date glue-factory at 'such places as 
Rawalpindi, Sialkot, Amritsar, and Delhi.* 

The ivory industry of the province is very unimport- Ivory. 
ant. 2 It falls into three divisions : ivory-carving 
proper, inlaying and turning. The lirst is prac¬ 
tised in a single workshop in Delhi, where the craft 
has been developed to a high pitch of artistic merit, 
and by a few artisans in Amritsar, who make small 
figures, boxes and eombs. The art of inlaying wood 
with ivory is the monopoly of Jullundur and Hoshiar- 
pur, but bangle-turning is general throughout the 
province. A few workmen at Ludhiana and Jagraon 
make billiard-balls for export. 

The raw material used for the best articles comes 
from Africa, and costs from R.s. 19 to 25 per seer in 
Amritsar. Inferior work, such as Hoshiarpur inlay, is 
cjone with Indian ivory costing from Rs. 0 to Rs. 15 
pe» seer. 

The manufacture of shell buttons and rings in Mai- shell, 
siati and Nurmahal, in the Jullundur district, is of 
interest as illustrating the possibilities of small cot¬ 
tage industries in this country. A blacksmith of 
Malsian is said to have learnt the craft in Madras and 
America, and introduced it into his native village, 
about fifteen years ago. 

1 A complete factory handling daily five tons of bone for glue 
could be established for about Rs. 33,00f> (C. I. F. Altona, Germany). 

The products obtained would be coarse bone-meal about 50%,»waste 
16%, fat 14%, and vv^er 20%. About 20% oj glue would be re- 
covered B from the bone-meal. 

* For a complete account of the ivory industry of the province, 
see Ellis, Moitog. on Ivory Carving in the Punjab, 1900 
* 17 
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The processes are simple. Shells collected from the 
Beni river and elsewhere are first boiled, and then 
washed with lime and pouuded glass. They are finally 
cut, polished and drilled, with the aid of some dozen 
implements, among which are a katira or clipping 
tool, three varieties of drills for making cavities and 
holes, a kirkdra for working designs on buttons and 
rings, and a grindstone for polishing and smoothing 
the edges. 

The shells cost a rupee for 16 to 3d seers. The but¬ 
tons sell at one-eighth of an anna to six annas a 
dozen, and the rings at three to twelve annas a dozen. 
An average artisan earns six annas a day. 

There was a time when fifty persons earned their 
livelihood in Malsian by button-making, but their 
number has now dwindled down to sixteen. These 
goods have ceased to lie popular because they have 
neither finish nor durability. The entire output, per¬ 
haps Rs. 150 per month at present, is usually bought 
up by one of the artisans, who hawks the articles -all 
over Northern India from Peshawar to Shillong, taking 
care not to go to any customer twice. 1 

Peacocks’ tails are occasionally made into fans and 
similar fancy objects ; but a more modern industry 
has sprung up in white fowls feathers, which are 
extensively used for shuttlecocks in Sialkot, a single 
firm consuming as many as 102,OuO annually. A fowl 
yields on an average 25 feathers, which sell for an anna 

1 Besides bad buttons, M.iLi.in is also noted for false coins, cur¬ 
rent as well as ancient. It is notorious as the headquarters of a tribe 
of Mohammadan goldsmiths who counterfeit His Majesty’s coin in 
many of the principal cities ot India .—Jttllumlur Ihdrut (dizetteer 
(1904), p. 202. 
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unci a half. It may be possible to bleach the coloured 
ones, which are now wasted*, by one of the numerous 
chemical processes given it^Spon'-l Workshop Receipts,' 

Large quantities of fowls’ feathers are imported 
into the United Kingdom, about two-thirds coming 
from China and the rest from Japan, Germany, Franee 
and the United States. They are chiefly used for 
stuffing beds and cushions. 

Feathers for the English market must be soft and 
downy, hence the shafts and barbs must be separated 
from the larger tnjes and rejected. Dirt and foreign 
matter should also be removed, as tar as possible, 
before pressing into bales. The present London prices 
for Japanese feathers are as follows : ordinary dark- 
i ;</. per lb.; light yellowish, 2 \tl. per lb.; white, 
per lb.; c. f. and i. terms. 11 is probable that Indian 
feathers would have about the same value, but it is 
impossible to state this definitely until their quality is 
known. 

• _ _ _ _ 

1 Vol. I. Art Wenching, \* 1o<>. 



CHAPTER X. 

Chemical Industries. 

Various substances used in the arts, such as alum, 
sal-ammoniac, etc., are manufactured by crude and 
primitive methods in the Punjab, but their quality 
is generally inferior and the output comparatively 
insignificant. Chemical industries in the European 
sense of the term can hardly be said to exist, though 
the essential conditions—supply of the raw material 
and market for the manufactured products—are pre¬ 
sent in many cases. 

Before passing on to details, howevtr, a warning 
must be recorded. Many young men are at present 
under the impression that if they gain some know¬ 
ledge of manufacturing processes in India or in 
Europe, they will forthwith be in a position to organ - 
ise, if not to create, some branch of chemical indus¬ 
try. Now', the difficulties involved in many of the 
more important manufactures, such as that of acids 
and alkalis, have been worked out in such detail, 
that, except in cases where keen competition demands 
supervision of an exceptionally high order, science 
has really little further to say on the matter. It i s 
impossible to insist too strongly on the importance 
of .business capacity, training and connections in 
the creation, of chemical industries. 
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The base of all these industries is sulphuric acid, 
and until this can be produced cheaply in India, 
many raw materials must rVinain unused, or be ex¬ 
ported to be utilised in more fortunate countries. 
Copper pyrites, one of its commonest sources, occurs, 
as already mentioned, in some of the Simla hill-states 
and in Kulu, but the extent and the commercial value 
of the deposits have yet lo be determined. 1 Unless 
rich ore-bodies are discovered very close to acid 
factories, the actual freight on pyrites per sulphur 
unit will probably*be much higher than the freight 
on Sicilian sulphur, and the difficulty both of burning 
the former and of getting rid of the waste products 
will more than balance the cost of Sicilian sulphur. 

There are two sulphuric acid factories at Delhi, 
one of which has only recently been started, with an 
annual outturn of 50,000 and 125,000 lbs., respectively. 
This is chiefly consumed in the city itself by the 
coppersmiths tfnd, before the new carbonic acid gas 
wofks 2 were set up, was also in demand by soda-water 
makers. 

Two factories are also at work in Lahore, the larger 
one producing about 5(5,000 lbs. and the other 
48,000 lbs. yearly. The former has arrangements for 
turning out 160,000 lbs., if there is sufficient demand, 
and manufactures besides small quantities of hydro¬ 
chloric acid, nitric acid and ferrous sulphate (kasis). 

1 The pyritic shale which occurs above and below the D.mdot 
colliery, in the Salt Range, is unsuitable because of the large 
proportion ot organic matter it contains. [Kec. Gcol. Survr lml ., 
Vol. XXX.VIII. (1909-1*), p. 84.] t 

The survey of the sulphide ores of the Punjab forms part of the 
programme of the Geological Survey for 1910-11. 

* See p. 130 infra. 
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The chief customers for the sulphuric acid are the 
soda-water factories of Lahore and out-stations, while 
sulphate of potash, the by-product of the industry, 
is sold as manure for tea at Rs. .‘5-8 a maund. 

There is no reason why India should not produce 
all the sulphuric acid she requires. 1 While freights 
on Sicilian sulphur are comparatively low, both 
shipping and railway rates for carrying the acid 
are so heavy, and the conditions as to packing, etc., 
so severe, that, thanks to their protection, the Indian 
manufacturer can alford to use oofnpa'ratively primi¬ 
tive methods and yet make his business pay in the 
seaports as well as at the large inland centres, A 
minor obstacle m the way of the industry is the lack 
of suitable acid-proof jars, 2 but the real difficulty 
is a commercial one. Manufacturers must learn to 
push their product on the market and to control the 
rate of production so as to keep pace with the supply. 

A capital of about three lacs is required for an up- 
to-date sulphuric acid factory.' 3 , 

The Indian alum industry was formerly consider¬ 
able, but the importation of the cheap European 

1 The average yearly imports ol the acid into India amount to 
00,25.". cuds., valued at Rs 0,17,547. 

2 Cf. Chanter XIX. 

1 The “contact” process ol making sulphuric acid, by 

passing sulphur dioxide and air over pl.itim/cd asbestos, is now ill 
vogue in Germany. Given a cheap supply ol sulphur and careful 
management, this method can be made lo yield a huge proht, as it 
requiies vety little fuel and not much capital. Pyrites may be used 
as a source of sulphur, and catahsts other than platinum, c.g., ferric 
oxiclti. may be employed. For further information, see Roscoe and 
Schorlemmer, Inor % >\. Client., I. p. 423, and Lunge, Sulphuric Acid 
and Alkali, 3rd ed. 

# On sulphuric acid in India generally, see Ret.Gcol. Surv. hid., 
Vol. XXXI*. (1910), pp. 27b ct Scq. 



ALl'iu. 


135 


product, chiefly from the United Kingdom, has practi¬ 
cally destroyed it. Alum is,'however, still extracted 
from pyritous shale at Kalabagh, where there is one 
factory, and at Kotki, 111 miles off, where there are 
three. These four together turn out about 7,000 
maunds per annum, valued at Ks. .‘30,000, which is 
exported to various tanning centres. The price at 
Kalabagh varies between Us. 4-8 and Us. (» per maund. 

The raw material is mined in a very desultory 
fashion, and the process ol manufacture is primitive. 
Improvements are specially desirable in the manner 
of roasting the shale, which is now done 111 the open, 
thus causing considerable loss, and also m the con¬ 
struction of the fire-chamber for the boiling pans. 
Great care is necessary to regulate the heat, as an 
excess ol it is very wasteful. What is of even greater 
importance is the substitution of gypsum, which is 
abundant in the neighbourhood, for lime in the lining 
of the various fcmks. In the present process, the lime 
destroys over Us. 0 worth of alum daily in each 
factory. 1 

Alum is largely used not only in tanning, but also 
in dyeing, as a size and weighting material for paper, 
and mixed with sawdust, as a fireproof material for 
safes. 2 Kalabagh alum is unsuitable for most of 
these purposes on account of the large quantity of 
iron it contains. For the more delicate dyes, for 

1 For a complete account of the industry, see Daru, Alum Manu¬ 

facture at Kalabagh, in Rcc. (hot. Sura. hid. (1910), Vol. XL pp. 205 
et scq. • 

2 An average quantity of 15,3(14 c uts, of nluyn a year valued at 
Rs. 69,795 was imported at Karachi during (he period 1904-09. 
The average yeartv import into India during the same period way 
68,04f^c\vts., valued at Rs. 3,00,515. 
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example, the chemical must be of extreme purity, 
the presence of less than •001% of iron rendering it 
unsuitable. K'alabagh alpm could, no doubt, be puri¬ 
fied to the required standard by suitable methods. 
It may be possible, for example, to precipitate the 
iron as basic iron sulphate and allow it to settle 
after the alum liquor has been concentrated to a 
specific gravity of 1'40. But the process appears to 
be practicable only in a properly equipped factory. 

There is possibly an opening for an alum factory 
at Dandot, which is nearer the markets than Kalabagh 
and has abundant deposits of shale with a large 
sulphur content. 1 The success of this industry 
hinges, however, on the possibility of underselling 
the imported article in the large industrial centres, 
freight rates to which are heavy. Dandot alum would 
further have to compete with alum manufactured 
from the aluminous laterites of Katni and other more 
favourably situated centres. 4 

Carbonic acid gas, for the use of aerated water r.nd 
ice factories, is made at Sujanpur by the Sugar Works 
from jaggery and molasses. A branch factory of 
the Sardar Carbonic Gas Co., Ld., of Bombay, has also 
been set up at Delhi. The producers, gas-engine, 
absorber!}, purifiers and compressors of the Delhi works 
are stated to be of the most modern type, and to be 
capable of producing 1,600 lbs. of liquid gas per diem, 
without smoke, smell, or noise. The raw material 

1 I'.i this connection c-f. Appendix VI. 

* A considerable*,proportion of the alumi'ua manufactured at the 
Larne works of the British Aluminium Co. is used for the manufac¬ 
ture of alum in Manchester and other places. 
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used is charcoal, 1,200 lbs. of which not only yields 
the daily quota of gas, but ;flso produces the 60 H.P. 
necessary for driving the machinery. * 

Ammonium chloride or sal-ammoniac ( ii/insliiitliir ) 
is used in pharmacy, as well as for various indus¬ 
trial purposes, such as the tinning and soldering of 
metals, the operation of forging the compound iron 
used for country gun-barrels, and lastly, as a freezing 
mixture with nitre and water. It has been made for 
ages by the potters in the Kaithal and Guhla circles 
of*the Karnal diStmct by a primitive process. Bricks 
are made of the slime of certain ponds and burnt. 
The material found encrusted on the burnt bricks is 
sold to the shopkeepers who submit it to sublimation 
in glass retorts. The annual outturn of naushadar 
is estimated at 2,600 maunds. It sells at about ks. 15 
a matind 1 and is exported to Amritsar, Fcro/pur, and 
virions cities in the United Provinces. 

Crude carlvmate of jiolash (inc-klidr) is much used 
in*India in medicine and the arts. In Europe the 
pure salt is essential 111 the manufacture of potash- 
glass and in various textile and dyeing processes. 
After being causticised, it is largely employed in 
soap-making. 

In the Punjab it is manufactured from tl\e ashes of 
various trees and plants, the chief of which are 2 :— 
liute.i frondosa (dhak) Hordeum vulgare (jno) 

Calotropis tfigantea (ak) Luffa aegyptiaca (tnrai) 

Cassia Fistula (anm'tus) Cedrus Deodara (deodar) 

0 

1 The jiortion of the* naushadai which is foi yied in the mouth of 
the ret(yt is distinctiveh called phi'll. It is used in the preparation 
of s urma for the eyes, and is sold at Ks. 40 per maund 
1 J3aden-Powell, Punjab Products , p. 97, 

18 
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Large tracts of mountain lands, as for example in 
the Simla Hills and in 'Bashahar, are covered with 
various species* of wormwood (Artemisia), the ashes 
of which contain a high percentage of carbonate of 
potash, but are not used except as manure. Without 
being so sanguine about large profits as Sir George 
Watt, 1 one might suggest the extraction of the salt 
to the hill-lolk as a profitable industry during the 
long winter months, when they have very little else 
to do. 

Potassium nitrate (saltpetre, nvtrb, shorn ) occurs 
largely as a saline efflorescence in most districts in 
the Punjab, chiefly near rivers and deseited village- 
sites. It is recovered by exhausting the saline matter 
in the nitre-bearing earth by the percolation of water 
through it, and by the evaporation of the liquor so 
obtained by heat. 2 The crude saltpetre thus obtained 
is taken to the refinery. 

1,085 licenses were issued in the Punjab in 1908-00 
for the manufacture of crude saltpetre, which was 
handled by 29 refineries. The total exports by rail 
amounted to 154,317 maunds, valued at Rs. 8,10,158, 
and of this about 60,000 maunds went to Calcutta for 
shipment to Kurope. 5 

Hissar, Gurgaon and Montgomery are the prin¬ 
cipal saltpetre-producing districts of the Punjab. 
In Karnal, too, there is a considerable industry, 
about 4,00u maunds being exported every year from 

1 See his Comm Prod, hid., p. 50. 

2 Fbr an account of the process, see Watt, Comm. Prod, hid., 

p. 073. i '• • 

1 Administration Report, A\ /. Salt Revenue l)ef. (10O8-00),, p. 2S. 
'lihe iiguicB on page 15 do not appeal to have been checked by those 
given in tl»* Punjab Intel nal 1 rude Report , 
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the refineries at Karnal, Panipat and Kaithal. The 
Gujranwala district has a factory at Chhapanwali 
(tahsil Khangarh Dorian) ,with an cAitpul of 5,0(K) 
lnaunds per annum, valued at Ks. ol,0U0. There 
are seven works at Kumar Mash.ini in the Mi.inwali 
district. 1 

The use of saltpetre for preserving meat and fish is 
not unknown in India, hut the mineral is chiefly 
employed in lac and cochineal dyeing, .is a flux in 
glass-making, and, above all, m the manufacture of 
fireworks. The Ajjricultural Department is now mak¬ 
ing experiments to determine its value as a fertiliser. 
Formerly it was largely exported to Europe, where 
it was in great demand for the preparation of gun¬ 
powder as well as of nitric acid. Hut other explo¬ 
sive compounds have now been discovered, and for 
nitric acid the potassium nitrate of India has been 
displaced by the sodium nitrate of Chili, which is 

found to be mwre economical. 

• • 

The chief Puniah salt-deposits are at lvhewra, Common 

salt. 

Warclia and Nurpur in the Shahpur district, and at 
Kalabagh on the Indus ; but about 26,000 maunds are 
manufactured in a group of villages known as the 
Sultanpur Mahals in the kohtak and Gurgaon dis¬ 
tricts, by the evaporation of brine raised frcyu wells. 2 
An impure salt containing only from 60 to 70% of 
sodium chloride is obtained from open quarries at 

1 There arc two large factories in the Rahawalpur State witti a 
total annual outturn of about 8,000 maunds. Mr. Bose reported to 
the Durbar in 1904 that* tbe manufactme ol saltpetre was capable of 
expansion m the Sadikabad Tahsil ol the State. 

* For a description of the process, see the Gurgaon DtsliM 
Gazetteer, now in the press. 
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Guma and Drang in the Mandi State for consumption 
in the hills. 

The Mayo mines at Khpwra have an inexhaustible 
supply of the purest rock-salt, of which 30 lacs of 
maunds are annually extracted. This does not in¬ 
clude the large quantities of salt in a powdered stale, 
which lias so far had no market. Part of this powder 
is utilised for Idling in old workings, while the rest 
is heaped outside and becomes a nuisance to the sur¬ 
rounding fields, where it is often carried by the rain. 

The Salt Department is prepared ’to tleliver annu¬ 
ally about two lacs of maunds of this waste salt in 
wagons at Khewra station at six pies per maund, free 
of duty, for industrial purposes. This charge does 
not, of course, include the cost of picking, screening 
and other operations which might be undertaken at 
the request of the purchaser. If a larger quantity is 
required, it can be supplied from the waste in the 
Depot enclosure at the same price pigs the cost ol 
digging out the weathered portions. , 

The production of sodium sulphate (Glauber's salt) 
from common salt by the action of sulphuric acid is 
the first stage in the Le Blanc process of soda manu¬ 
facture. It is called khari in the Punjab, where it is 

obtained from n'h, an efflorescence on the surface 

« 

of the earth consisting of varying proportions of 
sodium sulphate, sodium carbonate and ammonia 
salts. 1 

The process is very similar to that pursued with 
crude saltpetre. 

1 Mr. Bose reported to the Bah iwalpur durbar in 1901, that in 
extensive tracts of kaltnr land in the State the soil contains ns much 
a* 33% of sodium chloride (common salt) and also a large proportion 
of sulphate til soda, which could probably be utilised. 
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The best sodium sulphate produced in India is that 
of Beliar, called pahui khdrt. It is universally pre¬ 
ferred to common salt for tig; curing of hides. Sodium 
sulphate is chiefly used in Europe in the manufac¬ 
ture of wood pulp. 

Sodium carbonate is obtained in the Punjab in a 
crude form called snjji from n'h or soda-soils by 
washing. It is also recovered from the ashes of the 
land plant (Salsoln fatida) in thejhang, Montgomery, 
and Multan districts, and from those of the kanban 
khar (Ilaloxylon • rvuirviiin) in Shahpur and in the 
Bahawalpur State. 1 

In Europe it is a product of the ammonia-soda 
process preparatory to the manufacture of caustic 
soda, in tile electrolytic process it is obtained by 
passing carbon dioxide through caustic soda. 2 

Crude carbonate of soda is of much importance in 
the Indian arts. It is used in dyeing, bleaching, and 
glass and papgr-making, and also, to a small extent 
stili, in the manufacture of country soap. The culti¬ 
vator often neutralises with it the organic acids in 
cane-juice when boiling it for making jaggery. 3 * 5 

Caustic soda is largely consumed in the Punjab 
in the manufacture of soap. Amongst its possible 
important uses are the relining of oils, the preparation 
of wood-pulp 1 and the extraction of alumina from 
bauxite.’’ 


1 For an account of the process, sec Watt, Comm. Prod. Ind. t p. 113. 

* See injra. 

3 Watt, Comm. Prod. Jiid ., p. 55. 

♦ See p. 89 snfra. 

5 Holland,/ iidnin lhiu\ilcs f in Ktc. Ccol.Surv. hid . Vol. XXXIJ. 
(1905^. 
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The production of caustic soda, the raw material 
for which, viz., salt, is abundant in the Punjab, 
would seem to offer a great opening to capitalists. A 
cheap supply of the chemical would not only give an 
immense impetus to several existing industries, but 
also lead to the establishment of many new ones in 
the province. There are only two suitable methods 
of manufacture that need be considered—the ammo¬ 
nia-soda process and the various electrolytic pro¬ 
cesses. The Le Blanc is out of court, if only because 
of the large quantity of fuel as wtlkas'of sulphuVic 
acid required. 

The electrolytic processes, of which (he Kastner- 
Kellner is the most economical, are simple, and con¬ 
sist in subjecting a solution of common salt to elec¬ 
trolysis. They all require cheap power and an 
unfailing supply of lime and salt. The products are 
caustic soda and chlorine, the latter in sufficient 
quantity to yield 2-1 tons of blcachipg powder to 
1 Ion of caustic. There is \‘erv little demand ,for 
bleaching powder in India so far, but large quanti¬ 
ties 1 of it would be required for the manufacture of 
wood-pulp, and it could also be used with great 
advantage as a disinfectant in Indian cities. Chlorine 
is used in the extraction of gold from the “ tailings” 
of the goldfields, and the South Indian miners would 
probably be glad to obtain a cheap supply of the gas. 

The electrolytic process pays at Niagara, where 
electrical energy costs about 4’4 pies per unit of 
kilowatt-hour. At Jagadhri, electrical energy would 


1 Tile yearly imports in all India averaged 47,7114 cwls., valued 
at Rs. in the period 1904-09. 
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be available from the Jumna at 4-25 pies per unit, 1 
limestone from Delira l)un* at 5i annas and waste 
salt from Khcwra at 5| annas per mauild. 2 

'Die ammonia-soda process consists in adding to a 
saturated solution of common salt about one-iifth of 
its quantity of full-strength ammonia and then pass¬ 
ing carbon dioxide through it. Sodium bicarbonate 
is produced, which on heating gives carbonate of 
soda. The advantages of the process are that fuel 
and power are minor factors, and the output of 
each of the soda*compounds can be adjusted to the 
requirements of the market." The ammonia used 
would be obtained from ammonium sulphate 1 or 

1 Set* notes in Chapter XVIII. At Rasul, power may be avail¬ 
able at an anna per unit or even less when the Upper and Lower 
Jheluin Canals aie completed some years hence. The disadvantage 
of this source will be the irregular working of the Lower Jhelum 
Canal, which is expected to run only 13 days in the month. It will 
fm thcr be liable to uncertain stoppages, dependent on the flooding of 
tl^e three hill-toiremits that cross the tr.uk ol the Upper Jhelum Canal. 

2 »See pp. 130-110 'itpra, for salt. Thete aie extensive deposits 
ol tulacious as well .is dolomitie limestone at Dehra Dun. The 
freight on limestone Irom Dehta Dun is about li annas per maund, 
and on salt Iroin Khewra 4; annas per maund The rate is capable 
of reduction m either case. 

•* The yearly imports into India lor the period 1004-01)averaged :— 

Cuts. Rs. 

Bicarbonate of soda .... 74,601 f, 37,157 

Caustic soda ..... 84,557 7,28,157 

Other soda compounds . . . 12 4,707 5,13,335 

4 At Giridih the E. I. Ry. manufacture about 180 tons of sul¬ 
phate oi ammonia per annum which can be delivered at Delhi 
at Rs. 193-7-9 per ton (latest quotation). The priee varies with the 
English market, that quoted at Gmdih being the English prict; less 
freight aijd port dues# The chemical is guaranteed to contain 
24% anunonia (NH ,). It is said to he of a good grey colour and 
entirely fieefiom arsenic and cyanide. At piesent most ol it goo*> 
to Jappii. 
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ammonium chloride, which would have to be im¬ 
ported, but the item is not very heavy, as a good deal 
of it would bt> recovered, with the aid of limestone. 
The great difficulty, however, is the necessity of 
keeping the temperature of the ammonia below 30°C- 
which would prevent a factory on the plains from 
working in the hot weather. 

It has been estimated that the cost of setting up an 
ammonia soda factory in Madras, to produce 3,000 tons 
per annum, would be Rs. 3,50,000, and the cost of 
producing a ton of carbonate of soda as follows:— 


Rs. a. p. 

Salt, 2 tons.10 8 0 

Lime, 1'2 tons.14 0 0 

Fuel, 2 tons (wood and charcoal) . . . 12 0 0 

Ammonium sulphate, say.5 0 0 

Interest on capital and depreciation . . . 18 0 0 

Working expenses. 30 0 0 


Total 89 8 0 

The cost of management, which would in no case 
be less than Rs. 15,000, would raise this figure to 
Rs. 95 per ton. This would still leave a margin of 
Rs. 17 per ton on the present price of the chemical 
in Madras. 

The safest way to start the industry would be to 
set it up in conjunction with the manufacture of 
some other product of which it furnishes the raw 
material, such as chemical wood-pulp or soap, thus 
ensuring a minimum demand, and safety from des¬ 
tructive competition. 

Sodium biborate or borax (sohagd or tinfoil) is 
found on the shores of certain lakes in Tibet and is 
(leposiled with sulphur by hot springs in the Puga 
valley of*Ladakh. Jagadhri is the great entrepot of 
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the trade for the Punjab and annually imports about 
4,000 maunds by way of the hfaini Tal district or Simla. 

The material is purified in’oneof the four refineries 1 
and then railed to Delhi and Amritsar for distribution. 
In former years there was a large export to Europe 
through Bombay, but this has ceased in consequence 
of the discovery of limitless deposits of the mineral 
in Nevada and California. 

The price of the unrefined borax at Jagadhri aver¬ 
ages Rs. 7-8 per maund, and of refined about Rs. 11. 

Borax is extensively used in this country in medi¬ 
cine and as a mordant in dyeing and calico-printing. 
It is indispensable to brass-founders and the makers of 
glass beads. The candle-tnaker treats his wicks with 
it in Europe. In India, as in Europe, it enters largely 
into pottery glazes and enamels for metallic surfaces. 

Copper sulphate, obtained by dissolving copper in 
sulphuric acid, is in much demand in India, especially 
with dyers and calico-printers, and is used directly 
or iTidirectly in most pigments containing copper. It 
would pay to manufacture it from the copper and 
brass filings and metalliferous refuse that can easily 
be procured from the workshops in the larger centres. 
Taking the raw material at Rs. 45 per maund, 5 the 
following is the cost of the process :— * 

One maund of copper .... Rs. 45 0 0 
Two maunds of sulphuric acid . . . „ 10 0 0 
Other expenses. ,.500 

Total Rs. 60 0 0 

1 The refining process is very simple and consists in dissolving 
the'ci ude borax in wated in large iron pans whi* are heated over 
a fire. T*e borax solution is decanted into earthenware pots and. 
allowed to crystallize. * 

* In^Lahore, waste copper is sold at Rs, 30 per inafifld and in 
Gujranwala for less. 

19 
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The result is about four maunds of copper sulphate 
crystals 1 worth from Rs. 72 to 80 and giving a profit 
of 20 to 33% on the outlay. 2 

An enterprising amateur chemist of Amritsar’ 
makes some profit by the manufacture of copper 
sulphate from the copper nitrate liquors which he 
obtains from the refiners of silver. He recovers the 
free nitric acid from the liquors by distillation, and 
then converts the remaining copper nitrate into the 
sulphate by the addition of some sulphuric acid. The 
supply of the raw material is, howfever, very limited. 

Copper nitrate when ignited gives copper oxide, 
a substance used to some extent as a pigment, and also 
in the manufacture of green and blue glass. 

Lead Oxide. Half-a-dozen persons in Jagadhri earn from 12 
annas to Re. 1-4 a day by the manufacture of oxide 
of lead (litharge or mania Stintf) by a crude process 
which consists simply in roasting lead with saltpetre. 1 
Lead is imported from Bombay at Ra. 11 per mannd 
by the shopkeepers, who supply it to the workmen m a 
piece wage. Oxide of lead sells at Rs. 12 a maund 

1 A certain quantity of water enters into the composition of the 
crystals, hence the increase in weight. 

* The estimate does not take into account the cost of the ap. 
paratus, w hich would be about Ks. 500, and of the labour, which 
would be the chemist’s own with peihaps a couple of coolies. 

3 L. Shambhoo Nath, a sitndr by birth After passing the Anglo- 
Vernaculai Middle Examination, he joined the district olfice as a 
copyist, a post which he subsequently icsigned on being refused special 
promotion. He took up piivalcly the study of chemistry, for which 
he seems to have talents of a very high order, anil now makes a living 
by the manufacture of vaiious chemicals with appaiatus largely 
devised by himself. He invented and patented the “Shambhoo 
gold-testing balance,” the rights of which were recently bought by 
a local firm for Rs. 8,000. 

* For ai} account of the process, see Baden-Powell, Punjab Prq - 
ducts, p. J 03 . 
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wholesale in Jagadhri, and Rs. 16 in Bombay, Calcutta 
and Karachi, to which places Mmost all of it is exported 
for use as an ointment (imirham) for* wounds and a 
waterproof paint for ships. The annual output is 
estimated at 500 maunds. The industry originated 
in the days when lead was imported from the hills, 
but it is strange that it should suivive, under present 
conditions, at such a distance from the markets. We 
have here an illustration of the way in which com¬ 
merce often persists in its time-worn channels. 

Larbonate of ifure occurs in two mam groups in the 
Punjab : 1 a) as kankar or concretionary lime, and 
(b) as limestone and dolomite. 

kankar is widely distributed, and is much used for 
road-building. It yields an excellent and somewhat 
hydraulic cement. 1 

Limestone occurs in immense profusion in the Salt 
Range as well as in the Xarnaul district of the 
Patiala State,'i and in lair quantities in many other 
pasts of the province. 

Lime, obtained by burning limestone, is very gener¬ 
ally used in the dyeing and tanning industries, and 
m sugar manufacture. It is most important as an 
ingredient of mortar, which is a cement made of lime, 
sand, and water. 3 . 

Portland cement, or hydraulic cement, is obtainable 
from certain limestones naturally containing the 
requisite ingredients, or may be prepared artificially by 

1 A hydraulic cement is one lh.it will set under water. 

2 A black limestone, well suited for lime, occurs four*miles 
south-east,of Narnatil. • It sells at the high price of eight annas a 
maund iii Delhi.—Bose, Gcol. and Mini. Resources of the Xarnaul 
State in Rcc. Geo', Sura. I ltd., Vol. XXXIII. (1900), p. 59. 

3 I^or other uses of lime, sec p. 142. 
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mixing due proportions of pure lime with suitable 
river mud or clay. ' 

The principal constituents of Portland cement are 
lime, silica, alumina and iron oxide. These vary 
considerably, but, roughly speaking, are found in the 


following proportions :— 

Per cent. 

Lime . 

. liO to <54 

Silica 

. 20 „ 24 

Alumina . 

. 6 „ 10 

Iron oxide 

■ 3 „ 5 


These four constituents amount'as'a rule to 99 
per cent., the remainder being small quantities of 
magnesia, alkalies, etc. 

There are two processes of manufacture, the wet 
and the dry. In the former the materials are mixed 
by the agency of water, and in the latter by grinding 
in the dry state. 

Each process consists of three operations, all of 
which must be very carefully performed, These are:— 

(1) Intimate blending or mechanical mixing of 

the raw materials ; 

(2) The conversion of this mixture into a chemi¬ 

cal compound by calcination ; and 

(3) Pulverisation of the calcined product. 1 

It is very desirable that the clays in the neighbour¬ 
hood of Dandot and other convenient centres where 
limestone is abundant should be tested as to their 
suitability for the manufacture of Portland cement. 5 

1 See Art. on the manufacture of Portland Cement in Ind. Tt. 
Jourd., Aug. 26, 1909, pp. 257 ct scij. 

* See Appendix IV. Deposits of a pale buff-coloured limestone 
occur at Madh and Palana in the Bikaner State, and of a chocolate 
brown clay at Bhinasar, near Bikaner City. Experiments made with 
these materials in England show that superior Portland cement can 
be made by mixing them. 
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A good deal of money will have to be spent on experi¬ 
ments, but considering th« great importance of the 
subject it will be worth while to do so. 

Gypsum or sulphate of lime is found generally in a 
very pure form, and in enormous quantities, in the 
Salt Range in association with salt marl. 1 There are 
considerable deposits of it also in the Murree hills, 2 as 
well as in the Kohat district, 3 where it can be obtained 
in any quantity by open quarrying. 

The best known use of gypsum is the manufacture 
o*f plaster of P;wis by calcination. It is in large 
demand, however, in Europe and America as a 
manure for leguminous plants as well as for tobacco, 
potatoes and clover. 1 In Northern India it is largely 
used for whitewashing, for which purpose it is exported 
from Dandot and Khewra. 

Borate of lime is a most useful glaze for earthenware, 
and can easily be made bv adding borax to the 
chloride, nitrate, or any other verv soluble salt of 
’lime. 

1 Wynne, Gcol. oj the Salt Range, in Mem. (Icol. Snrv., 1878, Vol. 
XIV. p. 300. 

2 Rawalpindi Gazetteer (1907), p. 169. 

3 Ball, Eton. Gcol. hut., p. 462. 

Gypsum of \cry good quality is found at Jamsar and other places in 
the Bikaner State. Plaster of Paris of average quality can he made 
from it, and in the opinion of Mr. Hooper it is veiy suitable for agri¬ 
cultural purposes, as it would cost so little to grind. It can be had at 
Jamsar railway station at Rs. 3-10 per ton. Selenite, a form of gypsum, 
is found at Lunkarans.tr. 

Gypsum is not likely to he of genetal use as a manure in the 
Punjab at present, as the Doab soils contain a faitly large quantity of 
it. It might serve asta corrective to black tyllar soils, provided it 
couldj^c delivered cheap. 

4 Mukerji, Handbook oj Ind. Agric. (1991), pp. 569 el seij. For otfier 
creeps, see the Prot. Bd. Agn. hid. (1907), pp. 126-7. * ‘ 
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Pharmaceutical chemistry is hardly a subject for a 
lavman, and a few remarks will be sufficient. 

There are tw© distinct classes who purchase Indian 
drugs—the hakim and the vaid on the one hand, and 
the doctor on the other. The former have so far 
been the best customers, but the latter, too, is now 
beginning to extend his patronage to the local article. 
Many products in high favour with the former class, 
however, are ignored or despised bv the latter and 
vice versa, while some are used by both. 

t t 

Among the exclusively Indian- 'drugs may be 

mentioned Fnuuiria parvijlora, known as pit pitprd 
to vaiils and shahtara to hakims, the knowledge of 
which came to India with the Moslems. It was once 
much valued by physicians in Europe, but is not now 
used bv them. It is one of the commonest weeds in 
the Punjab, infesting, in particular, fields sown with 
wheat, and the dried plant sells at If annas per seer 
in the Delhi bazaar. The extract is largely used as 
an aperient and febrifuge. » 

The Punjab produces an interesting variety of 

drugs, many of which deserve to be belter known to 
the trade. The seeds of Withania coagulans, locally 
known as punir band, contain a curdling ferment 
which should be further popularised in the country. 
The roots of the ratanjot (Onosina echioides) are used 
for colouring oils and fats, and have been found to 
contain the same dye-principle as that of the ancient 
alkanet root of commerce. llannal (Peranum 
Hannala) seeds have been suggested as a substitute for 
quinine, and are.now being investigated chemically in 
England to determine their active principle. Afnong 
medicinal extracts which might be prepared with profit 
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for the Indian market, we may mention Aconite, Col- 
chicum, Datura and RhuHltrb, which have now to 
be imported. 1 It may beboted that the Saharanpur 
Botanical Gardens have, for some years past, pre¬ 
pared a very satisfactory extract of henbane (Hyosci- 
tmms niper) for the Medical Stores Department. 

Further, there is a regular market in Europe for 
the fragrant roots of the kul (Saiissurea Lappa), which 
not only form a source of costus root oil, but are 
also used as an insectifuge and packed with furs and 
clothes for this* jfurpose. Similarly, the fruit of the 
biiar (Jumpcrus communis) is in much request for 
the preparation of juniper oil and gin. The pulp of 
the fruit of the khartinna (Cilrnllus colocynthis) comes 
at present from Smyrna, France and Austria, but it 
might be possible for India to share in the trade. 
Finally, mention may be made of the root of the ivuii- 
.c’itiigtiii (Podophyllum Emodi), which is more likely 
to be exported in quantity than any other drug named 
i 1 f this article. 2 

It should be kept in mind, however, that fewer 
drugs are used in Europe and America than formerly, 
and there is besides a tendency for synthetic 
medicines to displace the cruder ones yielded by the 
vegetable kingdom. There is now littU demand 
save for a few staple products, such as rhubarb, jalap, 
opium, cinchona, podophyllum, etc. From a practical 

1 Cf. tlx: hiiliun Atfu ultnnsl , Nov. X st, 1010, p. 322. 

2 See Watt, Comm. Vtud, Iiul., p. 004. The root also yields a valu¬ 
able dye-stuff, quercetin, as a by-product. 1 

The cjop in the Hatara Forest Division in y>ll is estimated at 37 
mauncls, which the Department undertakes to deliver at Hassan Abdal 
station. 

JJie plant is also common at Murree, 
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or commercial point of view, therefore, the exami¬ 
nation of Indian drugs is generally useless, unless 
they exhibit physiological'activity of a very marked 
kind, though it is often of the highest scientific 
interest to investigate the herbs and simples to which 
the experience of an ancient medical science ascribes 
highly beneficial properties. 

It should be quite possible for retired officers of 
the Provincial Medical Service, who are often com¬ 
pelled by circumstances to pass their days in out-of- 
the-way places, where private practice is out of the 
question, to take up with profit the cultivation and 
preparation of the many drugs which still command 
a good market. 1 

The dry distillation of wood is an industry with a 
future in the vast Indian forests of inferior timber. 
The subject is, for various reasons, already engaging 
the serious attention of the Government of India. 

Charcoal, 5 which constitutes only one-fifth of the 
weight of wood, and which in reality ought to be 

1 For an account of Punjab drugs, see Baden-Powcll, Punjab 
Products, pp. 318 cl scq. Much useful work, however, has been done 
since by Dunstan, Watt, Hooper and others. In addition to the 
valuable information contained in various publications of the Im¬ 
perial Institute of London, there is an abundance of well-digested 
material in Watt, Dictionary of Economic Products and Commercial 
Products of India , and Dymock, Warden and Hooper’s Pharma - 
cograpluca Indica. 

2 The consumption of charcoal in the Punjab is considerable, but 
difficult to estimate. It has its largest outlet in household cooking 
and in metal workshops. It is also used for the generation of car¬ 
bonic acid gas (p. 136 supra) and for making gunpowder. In Europe 
it is enfployed in iron and steel works, copper foundries, sugar re¬ 
fineries, and for filtering drinking-water. K is the basi$ of the 
manufacture of carbon bisulphide, the demand for which is increas¬ 
ing, and has, besides, a future in suction gas engines. For an 
account of the 1 'different woods used in India for preparing charcoal 
for various purjxjses, see Troup, Indian Forest Utilization, p. 85. 
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only a by-product of dry distillation, is, in the primi¬ 
tive process locally practised, the only substance 
recovered. The other ve»y valuable products, which 
in European countries are obtained by the use of 
brick and iron retorts, are entirely wasted in India. 
Amongst these products may be mentioned pyrolig¬ 
neous acid, from which by a brief chemical process 
are obtained acetic acid, acetone and the various 
acetates. Acetone is in much demand in Europe and, 
to a ceitain extent, in India, for the manufacture ol 
c?)rdite, chloroform and celluloid. The other com¬ 
mercial products of distillation are wood-pitch, wood- 
tar and wood-spirit (methyl alcohol). Wood-pitch 
mixed with 20 per cent, of colophony asphalt is sent 
i nto the market for use by shoemakers. Wood-tar is 
used tor creosoting wood, rooting lelts and as an 
antiseptic. 

Wood-spirit is used for various purposes, the chief 
of which are, (1) the methylating of rectified spirits, 
ajid (2) the production of paints, varnishes, perfumes, 
formaldehyde, etc. As it is very much more volatile 
and powerful in action than methylated spirit, it 
has been suggested as a solvent in the manufacture 
of shellac. 1 

The two conditions of success for a wopd-distilla- 
tion factory are, (1) abundant supply of cheap arid 
suitable wood, and (2) a good market for charcoal. 

In Europe, beech and birch are considered best 
for the purpose. In India, acacia, oak and other 
hard species of wood, which are generally used only 
for fual, would bfc the most suitable,«as they yield the 
largest percentage of charcoal, methyl-alcohol and 

, 1 See under lac in chapter Xt infra t * 
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acetates of lime. No statistical information is so far 
available on these species, or on the economic prospects 
of the industry) but the Forest Research Institute is 
now endeavouring to collect it. 

The industry has been highly developed in France, 
Germany, and the United States of America, and the 
actual balance sheet of a German factory will be of 
interest in the present inquiry. The stills are at work 
for three hundred days in the year and handle birch 


wood 1 (one mark = 12 annas). 

Cost of production :— 

■ 1 

Marks. 

Wood, 530,000 c.f. (about G,000 tons) 


. 67,500 

Coal, 900 tons at 15 inks. . 


. 13,500 

Lime, 150 tons at 15 inks. . 

. 

. 2,250 

Labour, 8,400 shifts at 2 10 inks. 


. 17,640 

Repairs. 


4,000 

Packages . 


6,000 

General (includin'* management) 


. 17,300 


Marks 

. 128,100 

Sales :— 


Marks. 

Charcoal, 1,650 tons at 48 inks. 


. 74,250 

Wood-spirit, 9175 tons at 592*9 ink-;. 


. 54,450 

Acetate of lime, 382 Ions at 160 inks. 


. 61,120 

Wood tar. 


. 7,500 


Marks 

. 197,320 
. 128,10(1 

Gross profit, Marks 

. 69,130 


1 The destructive distillation nf wood may he taken to yield ap¬ 


proximately 

s Charcoal.25 to 20 % 

Water-free Ifir. 1 . 5 X 

Pyroligneous acid.i y 

Acetate of lime.(I % 

Wobll-spirit 80 °/ t .2 °/ t 
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4 

Marks. 

1 per cent, on land (9,000 mk^.) 

• . ■ 90 

2 pet cent, on buildings (50,000 inks.) 

*. 1,000 

12 per cent, on plant (125,000 inks ) . 

. 15,000 


Matks . 16,090 


Net Profit. Mks. 53,120 per annum. 

The capital of the factory is 184,000 marks and the 
return amounts therefore to 35 per cent. 1 

As has been said already, the industry has great 
possibilities, hut it is not one for private persons to 
take up in the fnSt instance It would certainly be 
worth while for Government to spend a capital sum 
of three lacs of rupees on an experimental factory to 
treat 25,000 tons of wood yearly. The first step 
would be to send sample consignments of, say, ten 
tons each of all suitable varieties of wood to Europe, 
for expert opinion as to the value of their pro¬ 
ducts. An officer of the Forest Department with the 
.necessary qualifications might then be deputed to 
study wood-distillation methods in France, Germany, 

Austria and America, and then frame a scheme in 
consultation with the best manufacturers for setting 
up a factory in a selected forest area. 

Writing ink is used mui c and more with the Writing Ink 
growth of education in this country, but, if we leave 
out of account a couple ot small firms each in Rawal¬ 
pindi, Lahore and Amritsar, its manufacture on 

1 The balance sheet is taken 1'ioin a lecture by Mr. Max Muspratt, 
reported in the Jour. Soc. Chon, hid., Vol. XXIV. (Apiil 20, 1905), 
pp. 372-7+. It appaicntly leaves out of account interest # on the 
floating "capital For* an account of the nufti^tiy as it exists in 
Amenta, see Chemical Method jor Utilising Wood (II. S. Dept. Agiic. 

Bureau of Chemistry, Circular No. 36), and Harper, Utilization*of 
\Vo9d Waste by Distillation, # * 
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scientific principles is practically unknown in the 
Punjab. 1 A good ink nntst : 

(1) Flow eilsily from the pen, 

(2) Yield a deep black writing, either immedi¬ 
ately or after a short time, 

(3) Not corrode the pen nor destroy the paper, and 

(4) Leave little or no sediment when kept in air¬ 
tight bottles. 

Writing inks arc of two kinds: (a) tannin inks, and 
(l>) non-tannin inks. The former are undoubtedly 
the best, and their manufacture ha& a great future in 
India. It should not, however, be undertaken by any 
but men of education, preferably with a knowledge of 
science. 

The following recipe will give an idea of the 
composition of tannin inks :— 


Galls (Mdjn pluil) 2 
Crystallised ferrous sulphate J 
Gum arabie . 

Water. 


1 ! parts. 



1 “Indian ink,” however, is made eveiy where, lliuugh m dimin¬ 
ishing quantities. At ihe census of 1901 a hundred ink makers were 
enumerated in Amritsar and twenty in Delhi. 

5 The finils oi Ihe p/nrnis infccloria, wlneli is uni indigenous to 
India, but is found in Greece, B isnia, and Asia Minor. Some of the 
gall-nuts used in India are probably obtained from oak trees in the 
Kumaoii, Garhwut and Bijnor boosts. Watt. Did. Peon. Prod., Vol. 
VI. I't. 1 p. 3S3. 

' P ei rolls sulphate; can easily be made by treating scrap iron with 
dilute sulphuric acid or by rousting iron pyiitcs and then oxidising 
it in the air. On the occui 1 once oi ferrous sulphate in the Punjab, 
see Biden-Powell, Punjab Products, pp. 06-07. About 100 inaunds 
of a substance, locally known as M/11, is yearly extracted from the 
hills near Kalabagh, the price at site being 101 annas per muuiid. A 
sample analysed for the writer was found to be native sulphate 
of iron witli spine sulphate 0! alumina and insoluble matter, > 
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Gall-nuts, which contain from 30 to 50 per cent- of 
tannin, are by far the best material for tannin inks; 
but their place could be taken bv other materials 
abundant in India, amongst which may be mentioned 
myrobalans ( harrar ), containing about 30 per cent. ; 
pomegranate rind, containing about 20 percent.; 
the aqueous extract of the khair tree (Acacia Catechu), 
which contains 60 per cent.; the fruit of the bahera 
(Tcnninalia bdcrUa), containing about 20 per cent., 
and others. 1 In the above recipe about double the 
weight of myrolxTkftis could be substituted for gall- 
nuts, and a few experiments would show what propor¬ 
tion to use of the others. 

For gum arabic one can substitute relined gum of 
the common kikar (A. arahica). Ink made with 
ferrous sulphate writes blue at first, but soon changes 
into black on exposure to the air. If ferric sulphate 
(oxidised ferrous sulphate) is substituted, it writes 
je^-black. • ^ 

Carbolic aeid in the proportion of 8 lbs. per 1,000 
should always be added. The addition of a little indigo 
sulphate very much improves the quality of the ink. 

Non-tannin inks can be made from aniline colouis 
or from indigo carmine, which is easily prepared 
from indigo by the action of strong fuming snlpburic 
acid. The following simple recipe for blue ink may 
be cited. 2 

Indigo carmine . ... 10 parts. 

Gum arabic.5 

Water.50 to 100 „ 

1 Sec pp. 102-104 sufm. # 

! For further information on the subject, and fur a description ot 
the ptocesses of ink-manufacture, which should be carefully studied, 
tlie reader is referred to Lchncr, Inh, amt Thorpe. Out. Chon,, 

Vol. It. Art. Ink. . 
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CHAPTER XI. 

Essential Oils, Resins and Allied Indus runes. 

Essential oils 1 are almost all of vegetable origin and 
are extracted from flowers such as the rose, leaves 
such as those of the basil, the rind of .fruits such as 
the orange, chips of wood such‘as deodar, 2 and the 
fruits of the umbellifene, r.a., ajmitn. 

There arc several methods of extraction, but the 
only one common in the Punjab is that of distillation. 
The material to be treated is boiled with water and 
the oil collected by condensation. 

Rose-water and otto of roses are made in Amritsar 
and Lahore, which grow the flower in large quantities, 
and also to a certain extent iigHoshiarpur, 3 The otto 
is prepared according to an ancient process by distil¬ 
ling rose-water with sandal-wood oil, over and over 
again, to the strength required. Sandal-wood oil im¬ 
ported from Bombay or Kanauj costs Rs. 20 per seer, 


1 Thurso, Dictionary oj Applied Chemistry , Vol. III. Ait. Oils 
(Essential) ; Sadtler, Industrial Organic Chi inistiy, pp. 44 d seij. 

2 See Troup's Indian Eorest Utilisation, pp 151,225. Deodar oil, 
called kelu-ka td , is used foi skill diseases and rheumatism and also 
for smcaiing over inflated skins used in crossing rivers (Baden- 
Powell, Punjab Products , p. 540. Atkinson, Himalayan Districts , 
1832* p. 831). There is plenty of deodar in the Punjab. 

J Hatdlyanv p%'fume is made m Delhi *itself which, however, is 
a great distiibuting centre. There are no flowers in the neighbour¬ 
hood ; but a certain amount of sesame-seed impregnated with vaiious 
perfumes<5 imported to be crushed locally. 4 



PEKFUMBB. 


I 59 


and roses Rs. 6 per maund, 1 while the otto sells at 8 
annas to Rs. 2 per tola in tin* bazaar. The essences 
of henna 2 and kha*, 3 the foismer noted/or its cooling 
properties, are also distilled in Amritsar and Lahore. 
Oil or otto of henna is generally prepared with a 
sesame-oil base in the same manner as otto of roses, 
and sells at eight annas to a rupee a seer. 

No special caste monopolises the industry in 
Lahore, but in Amritsar it is entirely in the hands of 
ten Hindu shopkeepers, each of whom employs half 
a cfbzen hill-men»at 10 to 12 rupees a month. The 
perfumer’s craft is distinctly on the decline, partly 
because he adulterates his perfumes, but chiefly for the 
reason that his products, as compared with European 
scents, are becoming less and less fashionable with 
men. About Rs. 25,000 worth of otto is, however, 
said to be still sent out annually from Amritsar city 
to all parts of the Punjab, and even to Siam, to which 
country there i£ a regular export. 

%he Punjab has a fair number of aromatic herbs and 
plants, and there seems to be room for an essential-oil 
factory on modern lines 1 at Lahore, Amritsar, Hos- 

1 tOO,000 loses, or 100 lbs, of rose-leaves, yield ISO grains or 3 
drachms of pure otto of roses, or 100 bottles of rose-water. 

2 Henna or Mclintli (Laiesonia alha) leaves cost about Ks 5-8 per 
maund in Amritsar. 

3 Kims, the loot of tWoven zizanionles, Stapf, costs Rs. 5 per 
maund in Amritsar. It is abundant in the Karnal and Hissar districts 
(Coldstream, Grasses of the Southern Punjab, No. 18, under Amlro- 
t°£on muricatns) and also imported from Kahmnvan (Gurdaspur 
district), Jagadhri and Saharanpur. The oil is known in Europe as 
vetiver, and is used as a perfume and for flavouring sherbat It 
command^ a high price,* but is hardly if ever exported from India. 
It is pressed in Europe from Indian roots or imported from Reunion. 

1 The capital required for buildings, machinery and cultivation 
need »ot exceed Rs. 30,000. *• 
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hiarpur 1 2 3 or some other convenient centre. Amongst 
the flowers that could be treated may be mentioned 
those of Acacia Farncsia.ia , ! which can be made into 
an excellent pomade with some vegetable fat such as 
hokum butter (Gracinia indica) or Malabar tallow ( Val¬ 
eria itulica) by the process of cn/lciiragc practised at 
Cannes in France 8 . About twenty years ago a consign¬ 
ment of atssie pomade, as it is called, sent to London 
by a Naini Tal planter was pronounced superior to 
that of Cannes, but the industry unfortunately came 
to an end shortly after, at the death of its founder. 
A European capitalist has lately leased a forest of 
Acacia lumicsiana from the Ralrampur estate (Gonda 
district, United Provinces). He treats about 1,000 
maunds of flowers every year and exports the product 
to Europe. 4 

Other essen- Mr. Puran Singh, of the Forest Research Institute, 
writes that in Lahore he once subjected the locally 
grown siinf 5 6 and ajivain I seeds .to distillation 
with steam. From the former he obtained aniseed-oil 
or anethol which the Mian Mir medical department 
pronounced to be excellent and satisfying all the tests 
of the British Pharmacopoeia. Anethol sells at Rs. 6 to 


1 A railway will shortly connect Hoshiarpur with Jullundur. 

2 Wilayali kt/tar, Cassie. 

3 Sec Italian Essential Oils, by Hooper, Indian Industrial Con¬ 
ference Report, 1906, p. 267, where the process is described. The 
annual yield per tree, when cultivated, is 2 pounds of flowers, worth 
from three to four annas per pound, which means from Rs. 450 to 
Rs. 600 per acre. The Saharanpur Botanical Gardens will shortly 
make experiments with these flowers. , 

4 Chatterjee, Industries of the United Provinces, p 178, 

5 Ani3e, Vimpinella anisum. 

6 Cariw : copticnm. 
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12 per lb. He also prepared thymol, the well-known 
antiseptic, from ajivaiu at ajcost low enough to make 
the distillation profitable, •considering that the by¬ 
product, ajwain-oil, is in great demand. 1 He found 
the green seeds of Punjab-grown ajmiiu richer in oil 
than those of other localities. 

It has further to be noted that the by-products of 
the process include concentrated 'nrks (perfumed 
waters) which can be easily disposed of in the bazaars 
of the great cities. The price realised from their sale 
wyuld add to*the profits. 

The other promising materials available in the 
Punjab for cultivation as well as manipulation by a 
modern factory include black and white caraway,’ 
cumin, 11 fennel, 1 fenugreek,' marsh mint,' 1 spearmint, 7 
the roots, shoots and leaves of the khawt * and rawis " 

1 Besides thymol, .1 substance called thyinuie is obtained from 
ajicain oil ancl used as a soap-pertuinc. 

2 Lillian Bulbocastanum and Cat «/, Jira. 

* Cianiinau Cyiminnn, also known a> .ini. 

9 4 Fotuicnhan vHl&arc, hurt souj. 

% Trigone Jin Farwnn &racian } met In, 

6 Mentha an , ensis,phudina i WAi, Die. hcon 1'iotl \ . p. 228. 

7 Mentha vimiis, pahan phndina. Ibid, p 231. 

n Cymbopogon Sc ha na nth its. This fragianl jungle grass is not 
lound near cnltivatiop, but it> common on locks, sand and hard loamy 
soil m some of live dosed Mads Mom K.iradu to Peshawar and 
Ludhiana, and is plcntilul m die Ilissar bii. Ms led coloui, when ripe, 
jiivcs a special tinge to the l.imLt.ipe \dicic i! .ibouutls. Coldstream, 
(,>,isms oj tln : Southern Punjab, No. IS, undei Amlropogon lanigcr. 

Watt (Comm. Prod. hid. p. 4til) states that an essential oil known 
in Europe as Kingei-jiras. oil is sometimes evpicssed from the roots 
of C. Sehienanthus (C. Martimi) m the Punjab. 

,J Lymhofogoii hcarancu su, also called Imj in Hiss.tr, Ajiyaghd. ill 
(lie neighbourhood.of Lahoie, where it is common, and apparently 
known as fto'i ill some parts of the Punjab and in the HniU*l Pro¬ 
vinces. It is the Nordii S indict ol the early writers. It lias a peculiar 
fragraiU smell, the perfume lesiding chiefly in the roots. In some 
parts of the country, e.g., Rawalpindi district, it is especially aromatij, 
but H is nowhere very abundant. Coldstream, of. at. $\p. 17, under 
Andropogon Scha nanthus. * 

21 
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grasses and the flowers or other parts of the well- 
known matin,'- henna, kh/is , 2 chambeli 3 and tnlsi .' It 
is suggested that the Agiieultural Department might 
experiment in the cultivation of these and other 
fragrant grasses and plants. 5 

Turpentine oil is obtained by distilling the crude 
resin that exudes from various trees of which the ilnr 
( [’intilongi/alia) alone is of commercial importance 
in the Punjab. What remains of the crude turpentine 
after the oil volatilises is strained and purilied and 
then put on the market as rosin or-colophony. 

Turpentine oil is in great demand in many indus¬ 
tries, chiefly in the manufacture of varnishes and 
paints. It is valuable as a cleansing agent and is also 
used to a small extent 111 medicine, in (lie preparation 
of rubber cements, artificial camphor, etc. 

Colophony finds its principal application in the 
manufacture of cheap yellow household soaps and 
cheap varnishes. It is also used by calico-pi inters 
and paper-mills for stiffening machinery belts, .for 
cements, and as a reducing agent in the soldering of 
metals. In pharmacy it is m request for many oint¬ 
ments and plasters, 

1 Also called Iiii'gia, the Arabian jasmine (.Lismumm Samhiu). 

2 Sec note 4, p. 74 

3 The Spanish jasmine (Jasimnnm grandifiorum). At Grasse in 
Southern France, one acre planted with this is said to yield £250 
yearly, but requires a good deal of work. See Journal of the Society 
of Arts , Nov. 20, 1003, p. 19. 

4 The sweet Basil ( Ociinum Basilicum). 

5 In Europe, coriander (Atlanta, Coriandntni saln'tiin) is valued 
for its oil, the Russian variety yielding as much as f 8 to 1 per cent. 
The Indian fruit is poor in oil, the proportion being *15 to ’2 per cent. 
Coriander oil commands a high price in Europe, and an improve¬ 
ment of the Indian variety in this respect is much to be desired. 
Coriander oil, is prepared in Lahore and sells at 8 annas to Re. X a 
seer in the bazaar. 
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When submitted to dry distillation, colophony yields 
two qualities of oil, the iigtyer or rosin-spint, which 
conies off first, and the heavier, or rosin oil, which 
distils later. Rosin-spirit is used in varnish-making 
and as an adulterant of turpentine oil. It is an 
ingredient of printing inks and many useful metallic 
icsinates that serve various industrial purposes. 

The Forest Department has produced turpentine 
and colophony in the Punjab and United Provinces 
for some years, chiefly by way ol experiment, but the 
considerable dem.yul in India has almost entirely 
been met so far by imports from the United States of 
Ameiica. 1 The Punjab product is, however, quite 
suitable lor local purposes il not for export, and its 
liianulacture might be made lucrative by those who 
will profit by past experience. 2 

Amongst the difficulties in the way ol the industry 
are the proper conduct and supervision of the tapping 
operations aiu^lhe collection and transport of the crude 
turpentine to the factory. These have been success¬ 
fully overcome at the Bhowali distillery near Naim Tab 

The chief obstacle, so far, has been the lack of 
a (irm market, due to the uneven quality of the 

1 Tim .umu.it impoits uf colophony into Inili.i average about 
1(111,000 nuunds, valued at lij lacs of rupees, and of turpentine 2C0,OU0 
gallons, valued at lacs of i upees. To produce this locally would 
mean the collection of 200,000 mounds of uude lesin yearly, amt fic¬ 
tile purpose over It million of I'nms toiigilolia and l‘.euclsa trees 
would have to be tapped. 

At pic-scnt Hie combined Indian oulpul dues not exceed 14,000 
maumls (of SO lbs.) of crude resin per annum. , 

2 That colophony of excellent quality and qijjte equal to the best 
French, and American varieties can be made by careful distillation 
of Indian resin, is now beyond doubt. See lud inn 'hade Journal. 
Dee.,8, 1010, p. 271. 
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turpentine, and to a certain extent, also, to defective 
methods of packing for transport, and the absence of 
business-like arrangements for selling the products. 
The quality of the turpentine can be assured by the 
rather wasteful process of repeated distillation. Mr. 
Puran Singh of the Forest Research Institute has, 
however, been able to obtain a product which appears 
equal to the best American grades, by carrying on the 
distillation with the aid of acetic acid and methylated 
spirit at a much lower temperature than hitherto used. 
If this process is found to be a comiftercial success, it 
will no doubt be universally adopted. The Institute has 
further discovered that the clarification of colophony 
with crystalline alum over an open lire considerably 
reduces its colour. Experiments are still in progress 
to bring Indian colophony up to the standard of the 
imported article. 

The Bhowali distillery, set up at a cost of Es. 15,000, 
has yielded a regular profit of from 101 to 217 per 
cent, during the six years 1905-1910.' It has four stills, 
each still treating six inaunds of crude turpentine per 
day of eight hours. It handles a little over 17,000 
maunds of crude turpentine a year. As a chir tree 
yields between 0 and 34 seers per annum, and must 
rest twenty years after being worked for live years, 
we must reckon that it takes a forest of rather more 
than a million to supply this quantity. 

In the Punjab the Kangra, Bashahr and Rawalpindi 
forest divisions, and in the Frontier Province the 
Hazara division seem to be suitable for exploitation 

1 The profit leaves out of account the cost of the forest establish¬ 
ment to look after the tapping operations, and the royalty a private 
factory wouW have to pay to the Forest Department. . 



by a turpentine factory. The Kangra cliir forests, in 
particular, cover vast tracts which yield but little 
revenue at present, and are ’besides a standing source 
of anxiety on account of their liability to fires. The 
trees themselves are gnarled, badly grown and tire- 
damaged, and not even in demand for fuel. The 
Forest Department, as is well known, set up a factory 
at Nurpur in this division 1 in 1899, but closed it down 
in 1905 for reasons other than commercial failure. 

An experimental factory, involving a capital expendi¬ 
ture of Rs. 60,000 has now been established at Shah- 
dara. It will be supplied with the crude resin by 
the cliir forests of Kangra, Bashahr, Hazara and 
Rawalpindi, and the kail forests of Kulu and Bashahr. 

Lac is the resinous secretion of an insect on certain I.ac 
trees, of which the chief varieties in the Punjab are 
the kiknr (Ac it an arable,i), the her (Zizypitus Jujuba), 
the <lhhk (Bitten jroinlosa), and, to a smaller extent, 
the pi pill (Fieus rclifftosa) and other species of Fiats. 

Tht Hoshiarpur district is estimated to produce from 
3,000 to 5,000 maunds of it annually, followed at a 
long distance by the Amballa district with about 
300 maunds, the Hamirpur laltstl of the Kangra district 
with 160, and the Batala tahsil of Gurdaspur with 
100. Small quantities are also collected, for local use 

1 Nurpur was declared to be ideal tor the purpose. It is on the 
tonga road, six miles from Pathankote railway station, and has large 
fuel-producing areas within easy icach. It was estimated to com¬ 
mand an annual supply of 10,000 maunds of crude turpentine, the cost 
of collection of which, plus transport to the distillery, was found by 
actual expei ience to amount to less than Rs. 2ajnaund. See Bulkt. 
lmpl. Inst. 1906, Vol. IV. p. 226 ; also Punjab Administration Report 
(1904-05), pp. 14-15, and Working Plan oj Kangra Forest Division 9 
pp. 37 # ct seq. 



l66 ESSENTIAL OILS, RIX'iNS AND ALLIED INDUSTRIES. 


or export, in the Jullundur, Ludhiana and Amritsar 
districts, in the CliakwaJ tahsil of Jhelum, in parts 
of tile Rawalpindi district’, and of the districts of the 
Delhi division. The insect appears to be unknown, 
at all events to the general market, in the districts 
further to the west. 

In Hoshiarpur alone do the advantages of system¬ 
atic propagation and collection appear to he under¬ 
stood, and the lac crop held sufficiently valuable for 
private owners to lease land with suitable trees for 
lac cultivation, but even here the fn6thods employed 
are extremely primitive and wasteful, and it must 
be rarely indeed that a single tree yields a profit, as 
is alleged, of as much as Its. 12 a year. 1 

There is no regular lac refinery in the province, 
the major portion of the Punjab eiop being exported 
to Mirzapur for further treatment. 5 * The material 
is, however, often cleaned by individuals for their 
own use by rough and ready methods, and ii,i 
Amritsar, in particular, there is a considerable trade 
in it. 

Nothing has been done by the Government so far 
to promote an industry which yields such handsome 
profits in other provinces to every one concerned. 
Systematic lac cultivation could be taken up with 
advantage by the Forest and Canal departments, and 

1 The tloshiarpm Disliict liuaul delives an annual revenue of 
about Ks. 500 from the sale of lac on its load-side trees. Small sums 
are realised by the District Hoard ol Ambala, and occasionally by 


that of ijullundnr. 

2 The Provincial figures (in mannds) ol tile'trade in lac are :— 


1001-03 

1005-00 

1900-07 

1007-08 

1009-09. 

• Imports 8,853 

5,420 

0,7715 

0,306 

5,093 

Exports *‘5,106 

0,1505 

5,75S 

2,223 

1,708 
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is as deserving of (lie attention of district officers as 
the rearing of tile silkworm. 1 

Lae is put to numerous iisi;s in India. Besides being 
the common ingredient ol varnish, it is omploved bv 
the turner as a paint and polish, and bv the cutler to 
Cement the knife-blade to its handle. It is everywhere 
marie into bangles for poor women, while it is of value 
to the goldsmith for the coloured ornamentation of 
his costly wares. In Europe, if eutcis not only into 
the composition of varnish and lithographic ink, but is 
alsj) in much demand as a stittenmg matei i.d for 
hats, for electrical*wo] k, and latterly lor tin' manu¬ 
facture of gramophone iccords. 

Sealing-wax is made with any quality of lac, mixed Scaliug-wav. 
with colophony, turpentine, etc. The best and least 
brittle kinds are made of shellac imiiiciliiilcly after its 
separation by fusion from slick or seed-lac. Hence 
sealing-wax propelly prepared in India will necessarily 
be belter than that made in coiinhics into which the 
lac has to be imported.® 'Pile process of manufacture 
1 S fairly simple. Tilt* wax is first lolled out into 
round sticks on a slab and then cast in moulds. For 
red sealing-wax, for example, the following propor¬ 
tions are used :— 


Tuipeiilinc 

. 1 

Shellac 

. 5 

Colophony 

. 1 

Cintubdt (for colour) 

. 1 


1 Koran excellent account ni the industry, see Slebbing, The Lite- 

insect {hid. For Mini.), 1910, whcie the lines ol future development 
,ue indicated. See also Fuller, No. 9 of 1901. To Mr. 

Puran Sin^h is due the uedilol disuneiniq how to extiacl, by the 
use of wood-spii it, the finest and puiest quality of shellac from even 
the inferior giades now wasted. The practical \aluc of the process 
depends, however, on a •cheap supply ol wood-syyrit. See his Manu¬ 
facture 0 i*Pttre Shellac (hid. lor. Mem.), Calc. 1909. 

2 See Thorpe, Did. Appl. Chan, Yol. III. Art. Sealing-wax. For 

an account of the processes of mannfacluie see also Spyi^, Workshop 
Receipts, 1909. Vol. IV, Ait Sealing-wax • 
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Boot-black* 

ing. 


Varnishes, 


Sealing-wax is made by only one firm, employing 
half a dozen men, in the Punjab—at Amritsar. The 
industry is capable of gteat development. There is 
no reason why India, which has a monopoly of the 
raw material, should not supply the whole world with 
the manufactured commodity. 

“ Blacking ” is a preservative varnish to give a 
polish to the uppers of boots, and protect them from 
wear and decay. The substance is now much used 
in this country and is being manufactured by a few 
amateur chemists in Lahore aifd"Amritsar. The 
industry is simple in itself and would appear to be 
profitable, but the men engaged in it are handicapped 
by lack of capital and business connections. 

The raw material is available locally in abundance. 
The base for boot-blacking, for example, is generally 
bone-charcoal mixed with substances which acquire 
a gloss by friction, such as sugar and oil. Harness¬ 
blacking is made differently, but is of equally simple 
composition. < 

Varnishes are of two kinds, oil-varnishes and 
spirit-varnishes. The former are mixtures of drying 
oils like linseed oil, and resins like copal, sandarach, 
colophony, stearin-pitch, or bone-oil pitch. Spirit- 
varnishes are made either of methylated spirit mixed 
with shellac, colophony and other resins, or of 
turpentine oil mixed with shellac, sandarach, 1 dam¬ 
mar, 2 etc. 

1 TJiis is the valuable resin of the sandarach tree (C allitns qnadri- 
valvis) of Algeria. ( Though Walt says the tree could be grown in 
India, no one has yet attempted to acclimatise it. The^ Forest 
Department might look into this. 

s See Hutet, Paints, Colours, Oils, and Varnishes. For recipes, see 
Livache and McIntosh, Varnishes, etc. 
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Varnishes are used not only for ornamental purposes, 
but also with the object of preserving articles of wood, 
metal, glass, stone, leather, draper, etc., from the action 
of the weather and from the ravages of noxious insects, 
such as the white-ant. 

Though varnishes of a kind are made in the Punjab, 
the industry is still in a very elementary stage, and the 
imported article is preferred in most places as being 
cheaper and better. In Gujarat a tolerable mixture is 
made of country shellac with !><> % overproof German 
alcohol. 1 An Airtritsar firm makes a preparation of 
colophony and alcohol which finds a local sale. 

The Hoshiarpur, Jullundurand Clnniot carpenters 
use ral 2 with linseed-oil, and shellac with spirits of 
wine, while those of Karlarpur are satisfied with a 
more rough and ready mixture of colophony or ral 
with turpentine or even kerosene oil. The line carved 
screens of Ghmiot lose much of (heir charm because 
yf the evil-smelling preparation applied to them. 

•The difficulty of the manufacture lies in discovering 
the proper proportion of the various ingredients for 
diltcrent kinds of work. This can only be found by 
experiment. The industry, however, has great possi¬ 
bilities before it in the Punjab, which abounds with 
all the raw materials, while in Europe they have to be 
imported from long distances. 

Printing-ink is a very Mill’, rapidly-drying varnish I’riiiting-iiik.* 
made of boiled linseed or poppy-seed oil mixed with 
lamp-black or finely ground charcoal. Kosin is also 
sometimes added to the composition, while for the 
_....* .. * . — - - 

1 German alcohol costs Rs. 2-2-0 per gallon Formerly that ol 
Shahjehanpur, at Rs. 3-4-0 per gallon, was used. 

2 fResinous exudation ol the SiU lice (Shorca icbusta ).* 

22 
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ink used for books, soap is necessary. The following 
recipes, 1 which are only Jwo of many, will illustrate 
the proportion,in which tiie different ingredients are 
used. The colouring material has, of course, to be 
added separately :— 

Boiled oil. 100 

Rosin.25 

Soap .. 4 

Drying oil. 6 


135 


In inferior inks, rosin- 01 1 takes the place of linseed'oil, e.g. 

Rosin oil.10 

Rosin. 4 

Rosin soap. 1 

Ordinary soap. 1 


16 

Strange to say, no printing-ink is manufactured in 
the province, in spite of the large local demand. 

The manufacture of paints 2 is another industry that 
could lie started here. Messrs, Olphetfs and Co. of" 
Jubbulpore, and Turner, Morrison and Co. of Calcutta, 
are the only two firms in India who have taken it up 
so far, and both are doing well. The former use 
the soft haematite of Jauii and yellow ochre from 
the Panna State, while the latter chiefly depend on 
imported raw material. 3 

Amongst the locally available materials for paint- 
making, besides linseed-oil, may be mentioned 


1 Thfe recipes are tiled fiom Livatlie ai.d McIntosh, of cit 

Vul. I. p. 67. 1 

2 See Thorpe, Did. Affl. Chew., Vol. III. Att. Pigment s ; 'Spou N 
Workshop Receipts , Vol. III. Art. Paints. 

3 Rei. Gcot.\nrv. Ind , Vol. XXXIX. 1910, p. 263. 
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orpnnent and cobalt 1 and the very good red oxide of 
iron 2 and yellow ochre of which there are abundant 
deposits in the Bikaner State. 

1 Cobalt is found at liabai (Shekhawati, Jeyporc State) and is used 
by enamellers on the precious metals. 

2 It is estimated that the actual cost of quariymg and de’.ivesmg 
the red oxide ot iion.it Palana Station would be Ks. 7 a ton The 
figure does not, of course, include such loyalties as the State may 
charge. 



CHAPTER XII. 


Ort.s, Fats and Ai.i.ikd Ixih'stkiks. 

Oils arc divided into two main classes, the fixed or 
fatty oils and the essential or volatiie'oils. The latter 
are distinguished from the former by a strong and 
characteristic smell and the habit of volatilising 
without decomposition and usually without any 
residue. This chapter treats of the former class only. 

Taking the vegetable oils, we hud that the net 
annual imports into the Punjab come to about 1,000 
tons, whereas the net exports of oil-seeds, mostly to 
Europe via Karachi, amount to no les's than 50,00(1 
tons. 1 Pritiui fade, therefore, there ought to be 'an 
opening here for an oil-crushing industry of some 
magnitude. As a matter of fact, that which exists is 
by no means in a flourishing condition. 

The relative importance of the various vegetable 
oils and oil-seeds produced in or imported into the 
province will appear from the following average figures 
for the five years 1904-09. The first three varieties on 
the list are common everywhere, but linseed is not 
cultivated to any extent worth mentioning, save in the 
Kangra hills and the submontane districts of Sialkot, 
Gurdaspur and Hoshiarpur. The castor plant is 

, 1 The average imports of vegetable oils for the five years 1904-09 
were 2,519*<nns, and exports 1,431*3 tons. , 
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nowhere cultivated systematically, but grows wild on 
canal embankments chiefly yi Jhelum and Gurgaon. 
The villagers pay no attention to it and do not use 
the seeds. 


Name of Seeds. 

Rape, Taramira and Mustard 
Tori.i 

Til or Jmill 

Linseed .... 
Castor-seed 

Cocoanut .... 
-Earthnut . . • 

Poppy-seed 

Others .... 


Net hn polls (ni mils./. 
Crop acreage Oil-seeds. Oil. 

. 774,759 — 

. 292,067 — — 

. 110,532 — 

34,081 — — 

— 10,500 10,329 

— — 9,929 

. — 15 210 — 

— 4,929 — 

1 ,i>71 — 29,340 


Total . 1,219,910 


It will Ik* useful to give a brief account of the nature 
of all the fixed oils and fats of present or prospective 
interest to the Punjab, with the uses to which they are 
put in India or in European countiies. 

I. The oliye-oil group includes olive oil, 1 earthnut 
oil ;# almond oil, etc. (Jt these, olive oil is largely con¬ 
sumed in Europe in cooking and at table. Earthnut 
oil is a substitute for olive, neats-foot and other oils, 
and almond oii is useful for ointments and emulsions. 


1 Theie are laige tiacts coveied with the wild olive (Olta Jen it- 
ginea) in the Jhelum, Sail Range and Rawalpindi foiest divisions. 
Expei intents in grafting Emopean vaiieties upon it have been com¬ 
menced under Government auspices at Khaiii Muiat (Rawalpindi 
division) and at Sakesai, in areas fi ee from rights of usei. If, however, 
the industry is lo be taken up on any considerable scale, the difficult 
question of the position of the i ight-holdeis in the largei fotests will 
have to he solved. See the Prog Rep. on I'or. Admit. Punjab^ 1909, 
p. 19. The tree fruits abundantly in the Kohat dis^ ict (N. W. Frontier 
Province), and the oil, which resembles the olive-kernel oil of Europe 
in all its properties, seems to be well adapted for table and domestic 
purposes. Aim. Rep. hid. See. lnd. Museum, 1904-05, p. &>. 




174 OILS, FATS AND'ALLIED INDUSTRIES. 


II. The rape-oil group 1 includes the oils of sarso, 
taramira and tor in. In India they are used for cooking 
and lighting, and in Europe for lubricating machinery, 
greasing steel goods and soap-making. Rape oil is 
also used for illuminating in many places, notably the 
Jewish quarters of Galicia. After relining, it is used 
as an edible oil in Europe. 

III. The cotton-oil group* includes the oils of 
cotton-seed, sesame, maize and soya-bean. 3 Cotton- 
oil is of sufficient importance at the piesent moment 
to be treated in a section by itself. . Sesame or til oiT is 
used in India for cooking and for the manufacture of 
soap and perfumed oils. The whole seed is used in 
sweetmeats, while the cake is in great demand as a cattle 
food and is even eaten by men in time of famine. In 
Europe the oil is largely used by the soap-maker, but 
it is also held to be the best table oil after olive, and 
usually the two aie mixed. Maize oil, obtained from 
the germ of the seed, is valued for lighting, lubricating, 
soap-making and as a salad-oif. Soya-bean oil is used 
for the manufacture of soft soap, but when highly 
relined it often forms a foundation for table oils. 

IV. The lmseed-oil group. Linseed oil is the dry¬ 
ing oil 1 par excellent v. It is, however, used not only 

1 There is much confusion at present in the nomenclature of this 
group in the Punjab. Sarso is officially known as Hrassica uimfestris. 
Toria is Iirassica caw pest ns, sub-speues X a pits var. Torm ; Taramira 
is Erma saliva. It is expected lh.it the Economic Botanist will 
shortly take their scientific classification in hand, 

2 As cotton-seed oil is now more conveniently termed. 

3 On the soy-bean see Agric. Ledger, No. 3 of 19J1, and Bulletin 
No. 107 of the Agric. Dept, ol the U. S. A. 

4 A "drying oil” is a vegetable oil tliat has the property of 
gradually absorbing oxygen and'changing eventually intQ a solid 
elastic substance, insoluble in the usual oil solvents. Such aie the oils 
used by paiirters. 
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by the paint-maker, but ako by the textile manufacturer 
and the maker of soft soap. « 

Poppy-seed oil, which also*belongs to.this series, is 
used for cooking, lighting and mixing with paints. 

V. Castor oil, well known for its purgative proper¬ 
ties, is also largely used in India as an illununanl on the 
railways. It is in demand with soap-makers and manu¬ 
facturers of Turkey-red oil and is also a good lubricant 
for heavy machinery. 

VI. The cocoanul-oil group. The chief members 
of fhis group are»c*)Coauul-oil and mahun oil, 1 both 
largely used in India for cooking, lighting and soap- 
making. In Europe, coco,unit oil is also made into 
candles and “ marine soap,” i. e., soap soluble in sea¬ 
water. It is now, however, chiefly relined by the 
deodorising process into cocoanul butter, which fetches 
as much as £bb a ton. 

VII. The bone-grease group includes bone-giease 
and neats-foot.oil. The former is extracted from 
bongs by boiling 2 or the use of solvents, and is largely 
made into soaps of the cheaper kind, especially those 
used for industrial purposes. The latter is obtained 
by boiling the feel of various animals, 3 and is used for 
lubricating clocks and machine)y exposed to low 
temperatures, and as a dressing for leather. 

1 Oil of the seeds of Bnssta malahtiru a. The tree is found in the 
Kangra district, but it is not common and theie is no trade in its 
produeU, though occasionally a man may expi es-. some oil jor his 
own use. Besides the oil, it yields extremely valuable economic 
products, viz., edible flowers, leaves lot fodder, a gum, a dye, etc., and 
deserves to be encouraged in the piovince. (Sec Walt, Comm. Prod, 
Ind., p. 118*) ^ • 

a For 4he piocess, which is simple, see Roller, Products, 

p. 72, Hurst, Soaps, p. 77. Cj. also note 5, on p. 122. 

3 Killer, loc. cit. 
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VIII. The tallow group includes fatty oils obtained 
from animals dead or ali”e. These are the fat 1 of the ox, 
sheep and hese, wool-fat 1 obtained from wool wash- 
water, and ordinary butter-fat and ghee from milk. 3 Of 
these, tallow and horse-fat are used for making soap 
and candles and for lubricating machinery. Wool-fat 
is usually made into candles or distilled with steam to 
obtain oleic and stearic acids, but it is also the most 
abundant source of cholesterin, which, after under¬ 
going a process involving the use of caustic soda, 
becomes the “ lanolin ” of commerce, valuable as a 
drug and also as a dressing for leather. 

IX. IFnars *■—Of these one need only mention bees¬ 
wax, which is used for various purposes in commerce, 

1 The extraction of animal oils and tats such a-> tallow fiom (he 
covering tissues is known as “rendering,” a simple process 
described in Hurd, Soaps, pp. 6b d sctj. 

There is a fair local trade in animal tallow, which is, however, 
nowhete propet ly “ rendered.” The operation'would largely in¬ 
crease its value in the Kiuopcan matket as a candle-material. It 
could also be locallv treated for obtaining margarine, which could 
be exported for use as a substitute for butter. 

Fat is locally used for soap-making. It also used for cooking 
by those who cannot afford "Itcc. It sells at Ks. 10 to Rs. M a maund, 

2 See note 2, p. 49 sitpui, and Thorpe, Did. Appl. Client., Arts. 
Cholcdcrin and Lanolin. 

A plant dealing with a lew tons of “yolk” per day would cost 
about Rs. 10,000. 

4 On the extraction of fat iiom animal offal, sec Roller, Wade 
Pioduds, p. 40. 

4 Bcc-cultuie and the collection of wild honey is limited to the 
hill and submontane districts of the province. An attempt is being 
made to promote scientific apiculture in Kangra. It can be made 
into a profitable and interesting industry by educated riven in their 
leisure hours in localities such as Hoshiarpur, where there is an 
'abundant supply of flowers suitable for bees. For a detailed 
account offndian bees-wax, sec Agric. Ledger , No. 7, of 1904. 
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such us moulding, and also as a resist in certain stages 
of dyeing and calico-printing. 1 In medicine it is ex¬ 
tensively utilized m the preparation of ointments and 
plasters. 

The oil-crushing of the province falls into two 
obvious divisions, the kohh't' 1 industry and the mill 
industry. 

The trade ol the ti'h or oil-presser has been on the 
decline ever since cheap kerosene oil was imported 
into the country. 3 The indigenous null, however, still - 
peiVists even in plages like Gujramvala, where modern 
oil-crushing machinery of sorts has been set up. 
Delhi stands first m the province with 300 kohliis, 
Ludhiana second with 175, Amritsar third with 150, 
and Multan fourth with 130. While, however, Delhi 
imports oil, Ludhiana exports it not only all over the 
Punjab, but to the United Provinces and even Bengal. 
In many places these bullock-mills are worked on the 
factory system, as for example in Ludhiana, where a 
Mnimcipal Commissione'r, an Amin bv caste, owns as 
inanv as sixteen. 

The h'li either bu\s his oil-seeds on his own 
responsibility, as is generally the case in Amritsar, 
Hoshiarpur, Sialkot, Ludhiana, Ilami, Sirsa, etc., for 
cash or on credit—most frequently the latter—or he 
merely lilies out his kolili't and his labour to the 
shopkeeper, as in Gujianwala and in Bhiwani. In 
the latter case the wage is fixed in various ways. 
Often, as m Gujramvala, the oil-cake is kept in return 

for crushing the customer’s seed. Payment inav, 

__ _ __ •. 

1 Watt, Indian Art at*Dclhi , pp 229-260. • 

* The 0 kohhi or ghanni is the indigenous wooden oil-pies*. 

3 In many places, however, the Icti adds to his income by maim-* 
facturyig soap. 

23 
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however, be made in cash, (lie rate in the same town 
being from 9 to 10 annas per maund of seed crushed. 

The tcli's average earnings are said to be from 
10 to 12 annas in Delhi, about 6 annas in Ludhiana, and 
from 6 to 8 annas a day in Multan and Sirsa. The kohlit 
may be assumed to crush about two maunds of seed 
daily on an average, and to produce 28 seers of oil. 

There are two modern methods of extracting oil : 
(1) by volatile solvents, and (2) by mechanical pressure. 

The extraction of oil by chemical solvents is entire¬ 
ly unknown in the Punjab. The advantages of the 
benzine process, which is the one Commonly used in 
Europe, are said to be : (l) unfailing yield of 98 to 99 % 
of the total oil-content of the seed (an oil-crushing 
mill will not obtain more than 90 °/ 0 ) ; (2) reduction of 
the cost of working ; and f3) complete sterilization of 
the meal. The weak point of the process is that 
benzine is rather a dangerous material to handle. Fur¬ 
ther, the cake, being practically devoid of oil, would 
not fetch much in this country, as it is valueless 
except for manure. 

The extraction of oil by mechanical pressure can 
be effected by two kinds of machinery. The Anglo- 
American system, by which the seeds are steamed, 
ground, pressed and filtered, is universal in the 
Punjab. Beside this, there is the so-called jiliatmi 
plant, in which the seeds are gradually crushed in the 
jthanni without preliminary steaming. 

An Anglo-American plant to crush live maunds of 
seed per day of ten hours can be set up for about 
Rs. 5,000, and a jthanni plant for Rs. 4,500. The cost 
of working would be nearly Rs. 10 a day. 1 

1 A complete plant to treat 2C tons of ground seed would cost 
about Rs. 38,000 at Karachi. The approximate cost of working it 
would bs About Rs. 40 daily for labour and chemicals. 
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The Lahore district is the centre of the factory 
industry of the Punjab. The Punjab Oil and Flour 
Mdl at Lahore is one of the'largest establishments of 
the kind in the province, its annual output being 
about 20,000 cut. of castor, and 10,000 cwt. of uialnui, 
rape and linseed oils. It imports great quantities of 
castor-seed from the United Provinces and crushes 
chiefly for the North-Western Railway. There is also 
a mill at Lalliam and another at Ichhra. Stiange to 
say, there are no oil-mills now at Ludhiana or Multan, 
one which was *Wrted at the former place having 
failed through the inexperience of the promoters. 
There is an oil-mill at Delhi which was worked at 
a loss by its former owners, and is not paying now 
for the same reason—want of experience. This is 
also the case of the two oil-mills at Gujranwalla, 
and the one at Jullundur. There are mills also at 
Lyallpur and Sargodha, and three nourishing ones at 
Amritsar. 1 , 

*One of the main reasons for the unsatisfactory 
position of many of these mills is the popular belief 
that the oil industry needs neither practical experience 
nor scientific knowledge and training. It is supposed 
to be a purely mechanical business which can be 
carried on by any littei who knows how to run an 
engine. With a few notable exceptions, oil-mills 
hive been set up by ignorant capitalists, who do not 
realize the necessity of employing expert oil-millers. 

1 There is a water-driven oil-press capable of crushing 25 mamids 
of .seed in 12 hours at Tarsikk.i, in Ihe Amritsar Tahsil. The flower 
is derived from the Kas.H branch of the canal, wlych runs only duiing 
5 or 6 months in the year. The Victory is not flourishing owing to 
its distance from the maikets and tiie intermittent nature of the power, 
supply. 
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Further, very few managers in the Punjab have given 
a thought to the question ( of utilizing their by-products 
by setting up subsidiary industries. 

Oil-cake. The greatest obstacle in the way of the industry, 

however, is the difficulty of disposing of mill oil-cake. 
The Punjabi cultivator is used to the product of the 
kohlu, which, in his opinion, contains more oil, and is 
consequently more nourishing, and he will not buy 
mill-cake except at a much cheaper rate. He is quite 
wrong, of course ; for, m the tirst place, il is not uni¬ 
versally true that the bilih'i extr.uitst less oil than the 
hydraulic press, and secondly, cattle cannot digest all 
the oil, even in the poorest null-cake. 

His prejudices in the matter are, however, too strong 
as yet to be easily overcome. It is suggested that the 
Agricultural Department should make detailed analyses 
of various grades of kolilu and mill-cakes, and of the ex¬ 
crement of cattle fed on them, and publish the results m 
a popular form for the information of the public. Evgn 
educated people are entiiclv in the dark on this subject. 

About 10,000 maunds of castor-cake are already 
being used, every year, for manure in the Lahore dis¬ 
trict, and the Agricultural Department is doing useful 
work m further popularizing it. Much, however, 
remains to be done, for quantities of castor-cake have 
to be burnt in Lahore because heavy freight-rates 1 
prevent any considerable export to Poona or Calcutta, 
where it is in demand. 

Another means of popularizing mill-cake is that dis¬ 
covered at Ludhiana, the chief centre of the oil-cake 

__ t _ _ , 

I 

1 Castor-cake is only useful for manure, and yet ordinarily pays 
the same freight-charges as oil-cakes used for cattle-food. 
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trade of the Punjab. Mill-cakes shaped like kulilu 
cake are brought there from Patna and Cawnpore, and 
sell readily. It ought notdo be difficult for a well- 
equipped mill to set up machinery to remould its cake 
into the popular form. Ingredients calculated to give 
them a palatable flavour might be added. 

Until a good local market for oil-cake is created, it 
is hopeless to expect a great oil-crushing industry to 
arise in the province. The export of oil-cukes and oil 
together will not be profitable, as, m addition to the risk 
of "leakage on tin* way, there will be heavier charges to 
[iay altogether by way of freight, brokerage, and clear¬ 
ance dues, than on the uncrushed oil-seeds. 

The great problem of the export trade m oil is to 
find proper receptacles for transport. Kerosene tins are 
wasteful, and the use of anything more durable is out 
of the question, because of the heavy freight-charges on 
the returned empties. 

The following solutions of the difficulty may be sug¬ 
gested * 

1. A cask-factory might be set up m connection 
with the oil-null, if suitable wood can be found in 
the neighbourhood. If the industry is on a consider¬ 
able scale, light steel drums might also be imported in 
the form of stampings, and made up on the spot. 

2. Oil might be exported ill receptacles which should 
also be used to import commodities such as caustic soda 
and bleaching powder. 1 'flic Punjab Oil and Flour 
Mills of Lahore import caustic soda for their soap-works 

in iron drums which they return tilled with oil. 'fheir 

• _ _ _ __ __ __ _ 

1 The i;ost »t bleaching powder 1.0 b in Lonctbn is £ 4-2-0, and in 
Madras £10-9, per ton. Tins great difference is due to the necessity 
of packing it in drums in place of casks. It the drums were used 
backwards and forwards as suggested, it is obvious that a»£reat saving 
would be effected in packing charges, as well as in freight on empties. 
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Cotton-oil. 


export trade in oil depends on the supply of empties at 
their disposal. 

It is hardly necessary to- add that this arrangement is 
only possible under special circumstances. 

3. Soap manufacture is not difficult and ought to 
be introduced on a large scale in this country. Oil 
might be exported in the form of cheap but good soap, 
tor which it might be possible to find markets in the 
Persian Gulf, and even in Europe. 

4. There seems to be no reason why oil should not 
be transported in tank-wagons to Ivamchi and carried 
thence to Europe in tank-steamers, as proposed in the 
case of the soya-bean oil in Manchuria. 

The Punjab annually raises over thirty lacs of tnaunds 
of cotton-seed. With the exception of a little over three 
lacs of net export, and about a lac and a quarter used for 
sowing, the whole of this stock is given to milch cattle. 1 

1 Cotton-seed is largely consumed by cattle m the Cis-Sutlej tract, 
which pi oduces a large crop itself and imports in addition from £ to 1$ 
times as much fiotn the IT. P. The diu'ncts between the Sutlej anti 
the Jhelum, on the othei hand, use an amount equivalent to a?.out 
22% of their crop and export the lest to Karachi. 

The following table gives the net imports by rail, in maunds, at the 


largest importing 

stations : — 
Budhlada. 

Kohtak, 

Ludhiana. 

1906-07 

98,469 

78,655 

100,381 

1907-08 

168,1117 

171,889 

62,843 

1908-09 

90,905 

120,945 

53,506 


Barnala. 

Phagwara. 

Jullundur. 

1906-07 

55,639 

185,544 

180,901 

1907-08 

51,783 

101,860 

83,952 

1908-09 

40,245 

135,442 

111,874 


(Barnala is in the Patiala State, between lihatinda and Patiala, 41 
miles from the former.) 

The*only huge exporting station is Kasur, the net export figures f6r 

which are:— * * 

l 906-07 . . ‘ . . 15,552 

11)07*08 .... 127,609 

,, 1908-09 .... 100,777 
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Cotton-seed yields 18% of its weight in a valu¬ 
able oil, most of which is useless not only as cattle- 
food, but as manure in t/ie excrement with which 
it is ejected. Weight for weight, therefore, cotton-cake 
is a more valuable food than the seed, as the greater 
proportion of the oil contained in the latter has no 
nutrient value whatever. It is calculated that the 
Punjabi cultivator thus throws away every year no 
less than sixty lacs of rupees. 1 

Well-retined cotton-oil forms the mam constituent 
of what is conjjjiiped in Europe under the name of 
salad-oil, 2 3 while the lower grades are largely used in 
soap-making and as a lubricant and leather-dressing. 
The best cotton-oil would make an admirable substi¬ 
tute for ghee, with which it coi responds as nearly as 
possible in chemical composition. 




Cotton 


(till <•. 

Stearin . d 

Carbon 

7563 

70*85 

Hydrogen # . 

11-87 

12*30 

()x\gcn . •• 

12*50 

10-70 


100 

100 


Treated with 35 % of its weight of butter, cotton 
stearin will be as good as ghee, not only in flavour and 
appearance, but in chemical composition. Cotton- 
ghee wdl be cheaper than the very worst of the expen¬ 
sive stuff called ghee now on the market, which is 

1 Cotton-oil lias never been used m India, perhaps because the 
husk and the lint would soak up most of lhc oil if pressed in the 
kolilu. 

1 Margarine, the artificial butter so popular in Kurope.is composed 
of cotton-oil and the fab of the cow or the pig. # 

3 The portions of cotton-oil which remain solid or liquid at 32° K. 
are termed winter and summer oils, lespectively. Winter oil is thp 
stearin. 
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invariably adulterated, often, it may be noted, with 
undesirable substances. 1 

Cotton-cake is used in England to fatten cattle, the 
cake of Indian seed being preferred to the Egyptian, 
in spite of its husk and lint, because it is so much 
cheaper. The estimation in which Indian cotton-seed 
is held abroad is proved by the rise of the import from 
about 1,500 tons in 1907-08 to over 200,000 tons in 
1908-09. 2 

The interest now taken in cotton-seed pressing by 
Indian capitalists is of very recent datp, and the indus¬ 
try still offers a number of problems, which can only 
be solved by the experience of many years. A brief 
account of some of the factories already established 
m various parts of India will be of interest. 

It might be mentioned in passing that the Pun|ah 
Oil and Flour Mills of Lahore have been crushing a 
certain amount of cotton-seed for over 15 years. The 
owners complain of the poor yield 3 and high cost of 
the local seed, and of the lack ('if a market for cotton- 
cake in the province. 


1 See Mr. Moreland's remarks to the Agricultural Conference at 
Allahabad on January 19, lllll —Indian Tintlf Journal, Jaim.uy 
1911, rr- I U-2. 

* Anew use for cotton-seed is the manufacture of cotton-seed flour, 
which, it is said, can he cooked into wholesome chnpntis. Indian 
Trade Journal, December 8. 1910, p. 2(50 

3 The management state that Punjab cotton-seed yields 18% of its 
weight in crude oil exclusive of the 41% that remains m the cake. 
The total oil-content of the seed, therefore, is22j% of ifs weight. The 
Premier Cotton-Oil Factory of Cavvnpore, on the other hand, extracts 
from 13 25 to 1P25 % of the weight of the seed, in oil, leaving (i'6% in 
the cake. The total oil-content ot'she seed is thus between 20 and 
21 % of the weight of the seed. The refinery losses come to 9 % of 
the crude oil; 



OILS, FATS AND ALl.W'f) INDUSTRIES. 185 

• 

The Premier Cotton-Oil Factory of Ciiwnpore was Cawnpore. 
set up m 1908 by the Government of the United 
Provinces, on a site helonginj/to Messrs. Beg.g, Suther¬ 
land and Co., at a cost of about Rs. 55,000. The 
arrangement with the firm is that they are to carry on 
the work at their own expense for the time being, any 
deficit that may occur being made good by the 
Government. The firm are also to provide the requi¬ 
site scientific supervision of the establishment, includ¬ 
ing laboratorv experiments, etc., and to keep such 
records as the Concernment may require. In return 
for these services they receive Rs. 500 per month from 
the Government. 

The factory is fitted with an Anglo-American plant 
specially designed for undecorticated seed, capable of 
crushing one ton of seed per hour. Attached to it is a 
refinery winch can deal with three tons of crude oil m 
21 hours. 

The oil sells .without difficulty in Cawnpore at about 
Rs*. 13-8 per maund, anil the price is improving. It 
is loculiv used for cooking, mixing with ghee and 
other oils, and, to a small extent, for soap-making. 

There is no market yet for a highly-refined oil, but a 
local demand appears to be springing up for the 
“foots” at a low price for the manufacture of common 
soap. 

The chief difficulty lies in the disposal of the cake. 

It 1 eahzed Re. 1-5 per maund when exported to 
Europe in 1909, but could not be sold locally to any 
extent, even at Re. 1-3. A large quantity is being 
disinbutpd free, through private and Government 
agency, but it is anticipated that some years will pass 
before it secures the favour of the local consumer. 

?4 • 
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Akola. 


Bombay. 


The average price given by the factory for the seed 
is Re. 1-12 per maund, and it is calculated that the 
undertaking will pay if Re. 1-5 is realized for all its 
cake. 

Another factory is the one just set up at Akola, in 
which the Hon'ble Ran Bahadur N. R. N. Mudholkar 
is largely interested. No expense seems to have been 
spared on the machinery, which is said to be the best 
available in Germany or America, and is in charge of a 
German chemist, who has handled oil-seeds both m 
Germany and Manchuria. It is capable of crushing 
50 tons of cotton-seed per day of 24 hours. The seed 
is carefully decorticated. 

Messrs. Tata and Co. are also setting up a cotton-oil 
mill near Bombay, under the supervision of an English 
expert. The machinery is all British, and is calculated 
to handle 200 tons of decorticated seed per week, 
working 24 hours per day. 

The progress of the two rival systems, the German 
at Akola, and the British at Cawnpore and Bombay, 
will be watched with the keenest interest all over the 
country. 1 

The cotton-oil industry appears to offer an opening 
to capitalists m the Punjab. The seed is no doubt 
dear, but the soya-bean is cutting into the market in 
England, and this is bound to lower prices in India. 
Further, whereas in the case of the other oil-seeds 

1 The other cotton-oil factories are (hose at Baroda, wmking since 
1909, with a capital of a lac, and at Broach, set up in 190H, with a capital 
of Its. 70.000, and recently wound up because of mismanagement. 
The former neither delints nor decorticates seed, while the lattei 
did both. Both factories found ibdiflicult to dispose of the cake as 
welt as the oil, and the Baroda factory is now finding it more 
profitable.!-) crush other oil-seeds, 
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both the oil and the cake would have to be exported 
i'oi an indefinite period, cotton-oil at least will pro¬ 
bably find an immediate local"market. . 

A cotton-oil refinery should be located near one of 
the great provincial markets for ghee, and connected 
with it there might be a dairy to produce the butter for 
mixing with the stearin. 1 There might also be, in the 
same enclosure, a soap-factory to use up the “foots,” 
or residue of the refining process, and a glyeeiine fac¬ 
tory to work tjie “ lyes ” of soap manufacture. The 
crushing of the s<ect, however, would probably have 
to be done separately in the cotton-producing areas, 
where, as in America, it could be combined with cot¬ 
ton-ginning. 'file crude oil would be railed in tank- 
wagons to the central refinery. Along with the oil 
would go, lor use m the dairy, so much of the cake as 
was not disposed o! locally. 

Soap and glycerine are piodueed when oils or fats Soap, 
are boiled with caustic soda or caustic potash. 2 

Tijllow, which gives a hard soap, is more largely 
used in Europe than any other fat, 3 but of late years 

1 It is calculated that a factory turning nut one ton of cuttuu 
stearin daily would require a herd of a little over two thousand cows 
or a thousand buffaloes (Noel-Paton, Indian Lotion-Seed, p. IS). The 
dairy cattle would dispose of lit)% of the oil-cake ( Indian Trade 
Journal, March 4, lilt)'.), p. 202), but they would require, in addition, a 
constant supply of preen succulent food. 

From the experience of the S.ugodha oil-mill, it would appear that 
it is diihcult to sell any kind of oil-cake in the Canal Colonies. The 
cultivators only give it to cattle when green fodder is not available, 
which is rarely the case. 

When soda-ash is used, it has to be converted into the eapstic 
by moiling with quickliibe. The consumption »f caustic soda for 
refining pit and soap-making may bi sufficient to warrant the manu¬ 
facturer in making it himself from soda-ash. 

r ; Hyrst, Soaps, p. 118. 
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colton-oil, a large proportion of which is not lit for table 
purposes, enters into the composition of most of the 
common household soapfe. Rape, mustard, and sesame 
and, in some places, castor-oil and tallow, are all used 
by the Punjabi soap-maker for making common 
washing soap—the so-called “ dhobi soap." Maluia 
oil, imported from the United Provinces, and cocoanut 
oil from Bombay are, however, saitl to yield the best 
results and are m demand for the better grades. 
Caustic soda is almost invariably used, except in 
Multan and Ludhiana, where a' few old-fashioned 
workers still cling to stijji 1 and lime. Further, in some 
places, c.o., Khushab, imported carbonate of soda is 
eausticised with lime by the soap-maker himself. 
“ Dhobi soap ” is often weighted with soapstone 
(locally called iluilli ptillin or palaou), which is brought 
m large quantities from Jeypore, Jodhpur and Jubbul- 
pore to Amritsar, the distributing centre. 2 The stone 
sells at about Re. 1 per maund. 

The implements used by the local soap-maker are 
often very crude, consisting only of a few pans and 
knives, the whole factory with the stock-in-trade being 
generally worth less than Rs. 1150. The better sort are 
said to have a plant worth from Rs. 100 to Rs. 500 and 
stock-in-trade of Rs. 2,000 to 5,000. 

Toilet soap is produced by the factories at Lahore 
and Delhi, and by a few stray individuals in other 
towns. “ Dhobi soap” is made in considerable quan¬ 
tities at Lahore, Amritsar and Delhi, and indeed in 

1 Eajji is crude carbonate of soda (see p. ^141). jj 

* About 4,000 nfaunds of lliis commodity is said to hi annu illy 
imported to in Amritsar, of which 25% is used locally, and She rest 
‘exported to Find Dadan Khan, Multan, Peshawar, Rawalpindi, 
ClnjramvafS* etc. * 
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every town of any importance 111 the province, by all 
castes from Khattris to Tehs ( . There are, for example, 
25 factories in Multan, all except two owned by 
Hindus, and 20 111 Find Dadan lvlian worked by 
Mohainmadan Khojas. There are live Hindu soap- 
makers in Sialkot and an equal number of Tel is 111 
Gujrauwula. 

With the comma () f better methods and chemicals, 
the industry is Gradually passing from the hands of 
the poor anc] ignorant Teli to that of the Khattri or 
Khoja capitalist«-Chiefly the former. Competition in 
the manufacture of “ dhobi soap ” is very keen, and the 
profits are getting smaller day by day. Toilet soap, 
however, is imported 111 large and increasing quanti¬ 
ties, the figures for Karachi harbour alone amounting 
to 20,000 maiinds, valued at live lacs of rupees, 111 
1908-00. Its manufacture, even with imported caustic 
soda, might profitably be combined with the allied in¬ 
dustry of oilrseed crushing, and oilers a lucrative 
• • 

career to men with business capacity added to some 
scientific knowledge. 1 

Not many years ago Japan imported nearly all her 
soap. In 1007, however, she had some fifty factories, 
which not only satisfied local needs, but exported a 
good proportion of their output, which came to no 
less than 180 million tablets yearly. The exports to 
China, Korea, the Philippines, Asiatic Russia and 
British India, in 1900, amounted to over 12 million 
tablets, valued at 7J lacs of rupees. Of the raw materials, 
cocoanut oil came from India, tallow from Au'-Jralia 

A small soap plant would cost R->. 5,Out), anti the stock-in-trade 
Rs. 5,000 more. It must be remembered that really first class toilet 
soap cannot be produced without efficient milling and pressing 
machinery. 
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and China, caustic soda 1 and perfumes from England, 
France, Germany and Switzerland. 2 

Given some .enterprise and scientific knowledge, the 
Punjab ought to he able to do what japan lias found 
so little difficulty in achieving. 

Candles are largely made in Europe from steanne 
extracted from tallow and wool-fat, materials available 
in the Punjab. The art, though known in India from 
tune immemorial, is now lost in this province. II is 
worth resuscitating, however, for the upports of the 
commodity at Karachi port alone ;lvc.rage about 2,000 
maunds a year, valued at Rs. 00,000. 3 

Glycerine is obtained from the by-products of candle 
and soap factories, and has of late become valuable 
enough for candle-makeis to adopt those processes 
which yield the largest amount of it. Enormous quan¬ 
tities 4 of glycerine run to waste in the spent lyes of 
soap- 111 .iking. Indeed, a London firm of repute oilers to 
guarantee to any soap factory producing,-say, f> m.tunc|s 
of soap per day, the recovery, in the shape, of 
profits, of the cost of an up-to-date plant within a 
year. 


1 Japan now manufactures h portion at least of the caustie-sotla 
consumed by her by the Le Blanc process (sec Note on Alkalies, on 
p. 23 of the Report oj the Chemical Industries Committee, Madras). 

2 British and Colonial Druggist, Vol 51 (1007), p. 32. 

** For an account of the manufacture of candles, see Thorpe, Diet. 
Appl. C.ltem,, Vol. I. Art. Candles ; Spun, Workshop Receipts, Vol. 1. 
Art Candles , and Sadtler, lnd.0rg. Client ., pp GO et set/. 

4 Tallow and the oils used in soap-making contain glycerine in the 
propcMion of 10 to 15%, all of which is usually wasted. Wrfh 
proper treatment nfost of this can be recovered from the soap !y<Js. 
The recovery ofglyceiine has now become an essential branch of 
soap manufacture and no firm which neglects it can hope to compete 
with European manufacturers. * 
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Glycerine is chiefly used in India in meciicine and 
pharmacy. In Europe it is in great and increasing 
demand also in the manufacture of explosives and the 
printing of woollen and worsted fabrics?. It is invalu¬ 
able as a lubricant for machinery, and for sizing 
cotton yarn. 1 

Fitch 2 is the residuum of the destructive distilla- Pitch, 
tion of various organic substances such as coal-tar 
and oils. We are here concerned only with the pro¬ 
ducts ol the latter class, of which the best known in 
commerce ate the " stearin” or cotton-oil, wool-fat 
and bone-oil pitthCs. 

Crude cotton-oil refined with caustic soda gives a 
more or less viscid residue called “ loots,” which, 
after treatment with dilute siilpliui ic acid and distil¬ 
lation, is separated into stearin and pitch. 

The uses of the former have been mentioned. The 
latter is extensivelv employed for the preparation of 
the special black varnishes used by coach-makers, 

;yid in the munufaeture of tarpaulins and waterproof 
packing paper. Wool-pilch, prepared by an analog¬ 
ous process, serves similai purposes and is also used 
as a lubricant for heavy machinery under the name of 
“ hoi and cold neck grease.” 

Bones and other animal substances when submitted 
to drv distillation yield a substance called bone-oil, 
from which, on the process being continued, a firm 
hard pitch representing about ol the weight of 
the oil is recovered. Bone-pitch, if properly handled, 
can be made into a superb black varnish. 3 

1 On the subject generally, see Koller, Waste Products , pp. 214 et 
S L. Thoipe, op cil , >V..I, I! Ait. Uyccrine, and S.idtler, bp. at. 

Pf. 70 ct *scij. , 

2 See Thorpe, op. cit. Vol. III. Art. Pitch. 

3 Liv.ithe and McIntosh, Varnishes. II. p. 37. 
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The manufacture of pitch in the Punjab is worth 
consideration, as the large local demand, chiefly for 
coal-tar pitch, is at presen met by imports. A certain 
quantity, however, is now made by the Shalimar Paint 
Works of Calcutta. 1 

Linoleum is made of solid or completely oxidised 
linseed oil, sawdust, colophony and powdered cork. 2 
All these materials are available in the Punjab except 
powdered cork, for which the bark of the chil (/’. 
loiitfifohti) could be satisfactorily substituted. A cheap 
floor-covering like linoleum, at once cool and sanitary, 
is bound to create a good market for itself in a semi- 
tropical country. 

Turkey-red oil is a preparation largely used for 
dressing tanned leather, and also as a mordant by 
calicu-pi mteis and dyers, especially in the Turkey-red 
and alizai ine red industry. It is imported at present 
m considerable quantities, whcieasit teally ought to 
he exported. The usual base is castor oil, which is 
treated with concentrated sul,plume acid and then 
with sodium sulphate and ammonia, or salt and caustic 
soda. 3 The process is simple. 

Linseed oil, as well as non-drying oils, such as rape 
oil, are extensively used m the manufacture of rubber 
substitutes 4 in Germany and other European coun¬ 
tries. 

1 Coal-tat and pitch ate by-pi odiicK oi eke and j*as making. 
D.mdot dial (^ec \ppendi\ IV.) will not coke. It is worth lnquiiinj* 
whethei it could profitably be woikcd for pilch and lar only. 

2 See Livache and McIntosh, of\ cit. I. p. 57 

* Blount and Bloxam, Chemistry for kngiwcr, s and Manufacturers 
(1900) pp. 235-6. The caustic soda could be imported m drums if) 
be used for exporting oil. See pp. } 81-2. supra 

* For an account of the manufacture, sec Livache and Mclhtosh, 
Varnishes , cfy., Vol. I. Chapter V. 
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There ;ire two varieties of imitation rubbers, (a) 
oxidised oil, and ( b) vulcanised oil substitutes. 

{a) Oxidised oils .—The jfrocess consists in boiling 
rape oil into a brown viscous mass, which is afterwards 
treated while hot with nitric acid until it assumes a 
thick plastic consistency. When cooled in the air it 
solidifies into a rather elastic substance with the 
appearance of rubber. Unlike rubber, however, it 
softens in hot water. 

The material, though rarely used by itself, is a 
common adulterant of the real article. As it adheres 
perfectly to all fabrics without damaging them m any 
way, it is often used for making canvas and similar 
fabrics waterproof. It can similarly be applied to 
wood, stone and metals. 

(6) Vulcanised oils— Linseed, rape, or earthnut oil, 
treated with 25% of its weight of sulphur chloride, 
gives a hard, solid material, suitable for making 
pjinting-rolls, •knife-handles, etc. If furthei treated 
witji carbonate of lime* it is converted into a white 
spongy mass, which, like oxidised oil, serves to 
adulterate natural rubber for all industrial purposes. 
It can be used by itself in the manufacture of water¬ 
proof cloth, water-pipes, and similar articles. 
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CHAPTER XIII. 

Sugar. 

Sugar constitutes a cheap and highly nutritious 
article of diet in warm climates, and it is no wonder 
that the Punjab, yielding to the temptation of low 
prices, imports it in ever-increasing quantities. Its 
annual purchases amount to 175,000 tons, made up of 
65,000 of relined and 30,000 of unrefined sugar, and 
65,000 of gur or jaggery. The first is almost entirely 
foreign, while the last two come chiefly from the United 
Provinces. 

This province, like the rest of India, but unlike 
other countries, has two distinct and independent 
markets for sugar and for gtir, respectively, and' of 
these the latter is undoubtedly the most important. 
The price of giir, which is the favourite sweetmeat of 
the rich and poor in India, in no way depends on the 
supply of foreign sugar, but fluctuates constantly in 
sympathy with the Indian crop. 

Sugarcane, the on I v source of sugar in this pro¬ 
vince, occupies only l - 2 per cent, of the total culti¬ 
vated area, 1 but is nevertheless one of its most 
important and profitable crops. It is most largely 
grown in the submontane tract that extends between tfie 
Jumna and the Chenab, the averages for the mJre 

1 The average area under sugatcane in the period 1903-08 was 
322,245 acfds. J 
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important districts during the period 1903-08 being as 
follows :— 

Area uiid^r sugarcane. Percentage of total 



Acres. 

, cultivation. 

Gurdaspur 

47,090 

5 9 

Hoshiarpur 

21,295 

39 

Sialkot .... 

31,180 

3(3 

Juliundur 

25,445 

31 

Kohtak .... 

19,404 

21 

Kama I .... 

19,340 

21 

he Punjabi cultivator 

spares 

no pains on this crop 


and is quite ready to grow new varieties of cane when 
he sees that they are good. He lias not yet learnt, how¬ 
ever, the value*of inanities such as castor-cake, 1 nor 
in most districts discovered the advantage of cutting 
the cane as close to the ground as possible. He often 
forgets, besides, that the tops, which are as good for 
propagation as any other part, should Ire removed and 
preserved for planting, as is done in the United Pro¬ 
vinces. The juice of the tops is usually more acid and 
less rich in sugar than the rest of the cane, and its 
presence in tlie boiling pan is apt to cause inversion. 2 

‘Experience has taught the cultivator that inversion Tliecrushii 
is also caused by leaving the cut canes stacked for any 

1 Oil-cakes (castor, rape and sesamum) are generally used m Bohar 
and Bengal during the earthing of sugarcane In Northern Guj- 
rat (Bombay Presidency) a dressing of castor-cake is given to the fields 
prepared for the crop, and m the Deccan from 30 to 40 cartloads of 
cattle-dung, with about 100 lb. of castor or karanj (Pongauua glabra) 
cake per acre, form the chief sources of manure—sec Proceed. Bd. Agr. 
hid (1907), Papers on Sugai Cultivation, passim. Large quantities of 
various manures, particularly castor-cake, are also used in the Goda- 
vety delta. 

2 Inversion is the process by which cane-sugar or sucrose is 
•.converted into glucose, a sugar less sweet and of simpler composition 
•than sucrose. Glucose is also more soluble t in water and holds its 

•own # weight of sucrose in solution. The bulk of the glucose, along 
with the suciose it holds in solution, is lost with the molasses, in 
sugar-making, as it will not crystallize. 
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length of time ; and he, therefore, takes care, as a rule, 
to crush them as soon as possible. This operation is 
commonly performed in the lields where the bullocks 
are kept busy day and night during the season. The 
old wooden mill ( bclua ) was formerly in general use 
but it now survives only in a few of the most backward 
villages. Its place has been taken by (he more efficient 
iron presses, the best known amongst which are 
the 2-roller mill which yields from 4.j to 55% of 
juice, the 3-roller Nahan mill, which extracts from 
55% to 65%, and lastly the “ Babu ” 4-roller which 
extracts as much as 68%. These figures, it may 
be noted, are correct for efficient machines only, 
and not for the worn-out article sometimes palmed 
off on the unsuspecting customer. 1 As a rule, the mills 
are taken on hire (the “Bubu” mill can only be so 
taken), as the services of the manufacturer’s itinerant 
“ mistri ” are thus secured. The village blacksmith is 
unable to keep them in repair. 5 

In Behar and the United Pi'ovinces the European 
planters use steam-crushers. Mr. Lehmann found in 
Mysore that about 26% of the juice was left m the 
megass by the best 3-roller bullock-mill, whereas a 
steam-driven one (6$ H.R), with three rollers, 18 inches 
long by 12 inches diameter, left only 18'2% ; or, in 
other words, saved one-tlnrd of what the other wasted. 3 

1 For an account of the vaiious mills, see Hndi, Bullet. Agr. Dept., 
U. I 1 ., No 19. 

‘ Cf. Assmt. Hep. of Delhi Dist., North (1909), § 30. 

3 Lehmann, Sugar Industry in Mysore, in Agr. Jourtt. Inti. 
Vol. II. (1907), p. 57. 

The yield of juice in the case of any given ipill will vary with the 
percentage and quality of the fibre in the cane. The figuris in tl/j 
text are the result of extensive trials With certain common varieties <5f 
canes and are of no value except for comparing the relative efficiency 
of the differuit mills. 
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Other causes of loss are the insanitary condition of 
the vessels into which the juice flows, and also the 
delay in boiling which ofttn occurs. The present 
system is to catch the liquid in a single large earth¬ 
enware pot, strain it every two or three hours, and 
then pour it into the boiling-pan. Now the use of 
earthenware is objectionable as its pores harbour the 
bacteria of fermentation. Mr. Hath suggests the 
substitution of the kerosene-tin, but, where the cultiva¬ 
tor can afford it, brass and copper vessels are by 
far the best. 1 In any case the receptacles should be 
thoroughly and frequently cleaned. Further, two of 
these must be kept for each null, so that when one is 
full another could take its place. The juice of the first 
could then be ponied immediately into the boiling-pan 
and thus kept sufficiently hoi to prevent fermentation. 

Moreover, it has been found that the presence of 
even small pieces of cane causes considerable loss of 
sugar. For yus reason a strainer, consisting of a 
perforated sheet of irfin m a wooden frame, should 
always be placed ovei the vessels that receive the 
juice. 2 

Practical demonstrations of the advantages of im¬ 
proved methods of crushing cane are very necessary 
in the villages. The wiiler found, for example, a 
2-roller and a 3-roller null working in adjacent fields 
in Harchowal, where the men are fairly intelligent. 
No one could say positively, nor indeed had any one 
tried to find out, which of the two mills was the more 
efficient. On the writer's instructions, a maund of 

opne tjiken from‘the same stack was,crushed in each 

1 _•_ 


1 Lehmann, op. cil., p. 59. 


8 Hadi, op. cil. 
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mill, and the result of the experiment proved conclu¬ 
sively to the village worthies that the 2-roller wasted 
more every season than 1 2 , would have sufficed to buy 
the other several times over. The incident illustrates 
the apathy of the cultivator in such matters. 

Gur is generally made by the cultivator himself by 
methods which are as primitive as they are wasteful. 
One boiling-pan is held sufficient, whereas three are 
used in the western districts of the United Provinces. 1 
Reference has already been made to the tendency of 
the juice to terment. Another danger is the presence 
of free acids in the juice, which, when not neutralised 
by lime, decompose sugar into glucose. Indeed, Mr. 
Lehmann found, after extensive trials in Mysore, that 
heavy losses due to fermentation were rarer than those 
caused by underliming, which is usually responsible 
for the disappearance of 13.^% of the total amount 
of saccharine matter. 1 

Mr. Moreland proposes the adopting of the Hadi 
system in the manufacture of gur ; 3 but it must be 
observed that the experiment was tried, and proved a 
failure, in Madras. It is doubtful whether it is any use 
expending time and money in improving the traditional 
methods ; for within certain limits the inversion which 
takes place does not affect the value of the product. 
The invert sugar formed becomes a corporate part of 
the gur, and causes no loss in weight or in price so long 

1 Uadi, Monog. on the Sugar Industry m the U. P., p. 67. 

2 Lehmann, op. cit., p. 58. On the subject of liming, see also 

Clarkt;and liannerjee in Agr. Jonrn. hid. (1910), Vol. V. p. 38, where 
finely ground carbotvte of lime is suggested. * t » 

» Moreland, Sugar hulnstry in tht U.P., in Agr. Join n. hid. (1901) 
Vol. II. pp. 17 et seq. The Hadi process is described in the U. P 
Agriculture AWlulletin, No. 19. 
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as the mass remains solid. It would seem, uierefore, 
that the only thing the cultivator can do is to pay 
greater attention to the protess of liming and to the 
removal of the scum and other impurities, thus pro¬ 
ducing an article of greater market value. 

The methods of the khanclii (indigenous sugar-manu¬ 
facturer) need not detain us, for, besides being un¬ 
savoury and grossly inefficient, they are of little more 
than historical interest. 1 The industry is dead except 
in a few vilkiges of the Gurdaspur, Hoshiarpur and 
Ludhiana district*, and no improvements can ever 
recall it to life. Even the Uadi process, which has 
achieved popularity in the United Provinces, will not 
help, as it is unsuited to Punjab conditions. 2 It was 
tried at Malsian and Sri Govindpur by private indivi¬ 
duals, and found unsatisfactory. 

The only modern sugar factory in the province is 
the one at Sujanpur. It has two water-propelled nulls 
capable of crushing 140 tons of cane daily, but, as it is 
located on the edge ol* the cane-area of the district, it 
can obtain only half that quantity. 3 The rest of the 
machinery is driven by steam (40 H.P.). The inegass 
is used as fuel, but about 200 tons of coal, and 20,000 
maunds of wood, are also consumed every year. 

Besides a European managing-director, and a Parsi 
engineer, the staff includes from 300 to 400 coolies 
during the crushing and refining season, which lasts 

1 Foi an account of his methods, sec Pro*cut. lid. .Igr. 1ml. (1907) 
p. 102, and the Hoshiarpur Dist. Gazetteer (1004), pp. 104 el c •. 

2 Rep. op the Punjab Dept. Agr (1009), App. V. p 7 » 

Tlu» Rosa Factory of Shahjdianpur, which lias plant for crushing 
from^OO to 350 tons in 24 hours, also suffers from the shortage of 
sugarcane, and so does the Clumpaian Factory which could crudli 
300*tons per diem. 


The khduchi. 


Sugar 

factories: 
Sujanpur. 
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from four to live months (March to November). The 
majority of these are recruited from the Sialkot District, 
as the proximity of the head-works of the Bari-Doab 
Canal has made local labour very scarce. 

The cane of the locality is the hatha, which is 
bought standing, and is cut and cleaned by the em¬ 
ployees of the factory. No advances are made to the 
cultivators, but half the price is paid on purchase, and 
the balance when the cane has been removed and the 
area finally measured. 1 The management have made 
great efforts, by the offer of better |3ri ;es, to induce the 
cultivator to improve his methods, and the results have 
so far been encouraging. 


The following interesting statistics of the working of 
the factory have been furnished through the courtesy 
of the manager :— 



Cane-area 

Price per 

Total tin- 

Yield oj 

Yield oj 

Yield of 

Season. 

bought. 

ghamao. 

cleaned 

cane. 

juice. 

sugar. 

molasses. 

Ghunuos. 2 

Ks. a. p. 

Mau nds. 

Gallons. 

Muunds 

Maunds. 

1904-05 

730 

19 LI 10 

148,004 

300,650 

3,617 

2,501 

1905-00 

212 

20 9 6 

33,048 

61,950 

1.008 

1,025 

1906-07 

428 

31 9 5 

92,532 

183,750 

2,574 

1,127 

1907-08 

408 

28 0 8 

83,610 

180,775 

1,649 

1,162 

1908-09 

568 

29 14 0 

99,382 

212,975 

2,863 

1,500 


j 409 

25 15 7 

91,136 

188,020 

2,360 

1,463 

Average 

- acres 

Per acre 

Per acre 

Per aero 

Pei acre 

Per aero 


(390-51 

,C2 1 7 

9-2 tons 481'4 gall 

■24 tons 

■137 tons 

These figures 

do not 

indicate 

the yield of rum dis- 


tilled from the molasses and the washings of the sugar- 


1 The system followed by the Rosa Factory is to buy the canes 
ready slcancd by weight, an ingenious arrangement having been 
adopted for weighing the carts. The factory also advances from 
sixty to seventy thousand rupees a year to the cultivators. • 

4 j i ghumao = | of an acre. 8 gallons of cane-juice~l maund«'039 
ton. 
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cane, which is a good source of pioht. It may be 
mentioned here that attached to the factory there is 
a workshop for making sixJa-water machines, as well 
as plant for generating carbonic acid gas from gar 
and molasses, which are bought for the purpose. 

Almost all the sugar is consumed in the Amritsar 
and Gurdaspur Districts, where it is in great demand, 
especially for sweetmeats at marriage festivals. Cus¬ 
tomers have been known to leave hundreds of rupees 
with the manager for long periods in order to be 
sure of their supply. 

The nominal capital of the factory is Rs. 1,60,000, on 
which it has paid a dividend of 10 °/ o since 1904, when 
it commenced tins manufacture of carbonic acid gas. 1 
It had been a failure befoic. The causes of its pie- 
sent success may briefly be said to be : [a) utilisation of 
by-products and manufacture of carbonic acid gas, 
(b) efficient management, ( c) scrupulous avoidance of 
the use of bhjod, bone-black and other impure sub¬ 
stances, 2 and (tl) the*prevalent belief that the sugar, 
though slightly dearer, is sweeter than imported sugar. 

Two years ago the Amritsar Distillery Co. set up a 
refinery in connection with their works, with the 
intention of feeding it with rub from branch factoiies, 
and boiling the juice on the “ Hadi ” system at 
Chhina, Batala and Jamtipur on the Pathankot Rail- 

1 The figures aie rattier deceptive. The originat capital in 1877 
was Rs. 400,000. The company went into liquidation in 188(5, 
when the factory was bought up tor Rs. 00,000 by a private syndicate, 
whicli added new pl.uit to it at a cost of Rs. 1,00,000. It is incorrect 
to say tbat the real assets of the company are rt'orth Rs. 600,000, but 
they .arc doubtless more than R?. 1,60,000. 

a The bleaching is done with sulphurous acid generated by hufn- 
in® sulphur. 
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tlie industry. 


way. They are now removing the (aintipnr mill to 
Amritsar to crush potiuda cane. The Harkishen 
Sugar-mill, recently erectea by R. S. Ganesli Das, a sub¬ 
engineer, and another capitalist, at a cost of Rs. 50,000, 
manufactures sugar from gnr, and is capable of pro¬ 
ducing two tons a day. It is stated that the factory 
is run at a loss, not quite a matmd of sugar, selling 
for Rs. 11a matmd, having been made so far out of 
three maunds of gur, costing at least Rs. 12. The 
Punjab Sugar Manufacturing Co., Ld., registered on 
April 25, 1910, with a capital of Rsr 2,50,000, propose 
to set up their works at Batata at a considerable 
distance from the cane-lields. 1 

The area under sugarcane in the Punjab m 1908-09 
was 365,800 acres, and the estimated yield 265,600 
tons of gnr. The area in [ava for the same period 
was 284,600 acres, which produced 1,217,390 tons of 
sugar 2 of all kinds. The average outturn of the Sujan- 
pur Factory, which is as efficiently run as circum¬ 
stances will allow, is ’24 tons of sugar per acre ; lliatof 
the Tjonnl Factory, representing the maximum yield 
attained in Java, is 6'4 tons 3 , or more than twenty-six 
times as great. 

1 The “ Pure Indian Sugar Factory” of Nabha has a “Hadi” 
plant, and was started in January 11)10, in combination with two flour¬ 
mills witli a capital of Rs. 24,000, of which flic State lias subscribed 
a portion. It is too early yet to pronounce upon its linanei.il success 

2 /);/>. amt Cons. Ref*, on tin ■ Trad,- of Java, No. 4,324, Ann. Ser 
(cd. 444S-4H). It must be noted, however, that the ollicial estimate o[ 
the yield in the Punjab, appears to lie somewhat below the mark 

1 At the Tjomal Factory special attention is paid to the precise 
point of ripeness of tile cane. 

The cost of production in different distiie‘s of Java varies from 
Rs. 3-12 to Rs 5 per maund of super. See Bui ki 11 and Weinberg, 
Central Factory System, in /!gr. Ledger (19<>3) No it, p. 254. Tins very 
useful article should be consulted by all Indian manufacturers of 

sugar. 
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Figures such as these are enough to cause despair. 
The example of Formosa, however, where before the 
Japanese occupation the sugar manufacturer was in a 
like depressed condition, is so encouraging, that it ought 
to brace the people of the Punjab to renewed efforts in 
this industry. Before the Japanese occupation, the 
yield of sugarcane per acre 111 Formosa was 8-3 tons. 
The matter was taken 111 hand in 1902, and live years 
later the Chinese peasant, more conservative by far 
than the Punjabi, had been taught to improve the 
yield to 14'5 tons^af a much superior variety. Before 
1902, the Formosan mills were of stone, and yielded 
45% of juice. The modern 11 roller now gives 78%, 1 

Turning again to Java we find that even now the 
native Javanese obtains only about 2| tons of sugar per 
acre, whereas the Dutchman, with Ins superior methods, 
produces from 3 to IT, and even 0 tons per acre." 

What can Government do to assist the industry '! 
This is a question for experts to answer 111 detail, blit 
speaking generally, Government could help the sugar- 
manufacturer by helping 111 the improvement of the 
sugarcane, and in the establishment of central sugar 


Lines of pr 
gress. 


factories. 


The essentials of a good variety of cane are that, The sugar- 
in addition to yielding the maximum amount of sugar 
per unit-area, it should (1) be hardy and disease-free, 
as, for example, the rose-bamboo lias been discovered 
to be in Formosa, (2) ripen uniformly and at the re¬ 
quired time, 3 (3) yield a pure juice, i.e., juice with 


1 See the consular report cited above. 

2 Sec Burkill and Weinberg, op cil. pp. 245 jt ■><’</. 

3 Wltile it is essential that c.yie should ripen uniformly, it is also 
important that afactoiy should have a uniform supply of cane o^er 
as long a period as possible. This result could possibly be obtained 
by^rowing varieties ripening at different times. 
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the minimum of glucose and other impurities, and at 
the same time as concentrated as possible, so as to 
save fuel in the boiling pw cess. 

The best canes known to the Punjabi sugar manu¬ 
facturer so far are the hatha and the dhattlu, hardy spe¬ 
cies which give good results with a modicum of labour 
and manuring. It has been pointed out, however, in 
a recent pamphlet, that the relative sucrose values of 
the ponnihi, a cane hitherto raised only small quanti¬ 
ties for chewing, and of the illuuilu, are as 3'32 to 1, 
and that, under proper conditions, the outturn of the 
former could be made almost to equal the results ob¬ 
tained in Java. 1 This certainly sounds very hopeful, 
and doubtless the Agricultural Department will lose 
no time in verifying these statements, and will further 
inquire whether the pcmula tullils the lirst two condi¬ 
tions of a good cane, and does really cost less to raise, 
in proportion, than the others. Besides, the hatha, the 
dluiiihi and the poumta, could be improved by selec¬ 
tion or hybridisation. The former method has been 
found successful in Java, but is only sparingly em¬ 
ployed, as the varieties produced by hybridisation have 
given distinctly better results. 2 

Both Java and Formosa owe no small debt to the 
labours of the eminent scientists who have guided 
their research-stations. The Punjab too has awakened 
to the need of such institutions, and experimental 
farms will shortly be established in the sugarcane 
areas of Gurdaspur and Jullundur. It is not too 


1 Cartel, Sugar Milnii/uc/we in the Punjab (C. it M, (/.Press, 
Lahore, pp. 12-H) - ‘ 

1 Mr. Howard’s Note in Proceed. Bd. Agr. Ind. (1907), p. 95; 
J. C. Willis, hgricuttnre in the Tropics, p. 58, 
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much to hope that the Panipat iahsil will soon be 
equally favoured. As soon as the stage of experiment 
is passed, the Agricultural Dipartment will no doubt 
make every effort to popularise the improved varieties 
by giving lectures and demonstrations. 1 

There would appear to be room for two large cen¬ 
tral factories in the province, handling say 50,000 
tons of cane each per season, one at Harcliowal in the 
Gurdaspur District, and the other possibly in the Sial- 
kot or Jullundur District, or in the Panipat tnhsil of 
Kama!. 5 Of th<;st» places the th'st, suggested by 
Sir Louis Dane, is fourteen miles from Batala by 
road, 3 and is surrounded by a tract which raises more 


Central 

factories. 


1 Most of the canes now grown in the Gndavety Delta are the 
otfspiingof the foreign varieties introduced by the Madras Depart¬ 
ment of Agriculture They are less liable to disease than those they 
have leplaced and yield a richer and puui juice. 

2 The selection of the site must depend on the supply of raw 
material, pioxunity markets, and facilities of transport. 

The figuies in maunds for tl?e ttalhc in gw and unichned sugar at 
the following stations will be useful The exports aie almost entire¬ 
ly of g«r and the iinpotts of unrefined sugar. 

11)06-07. 1907-08. 1908-09. 

Inward. Outward. Inwaid. Outward. Inward. Outwaid. 
Batala 26,213 196,002 2.1,390 181,778 22,104 158,463 

Lyalipur 26,870 18,295 24,893 38,439 26,057 50,563 

Gojra 25,877 42,646 16,466 81 419 20,549 86,126. 

The E. I. Ry. has supplied the following figures for gnr alone in 
maunds) 

1907. 1908. 1909. 

Inward, Outward. Inwaid Outward. Inward, Outward. 
Sonepat 272 70,451 408 67,048 163 40,609 

Samalkha 27 123,5(^ 109 77,665 109 98,5f2 

Panipat *408 105,650 299 51,695 ^,306 109,055 

• • 

3 The two places could conveniently be connected by mono-rail. • 
The materials for one 14 miles long would cost Rs. 20 000!* 
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sugarcane than any other like area in the province. 1 
It has the further advantage of an ample supply of 
water-power. 2 His Honour’s idea is to unite the 
cane-growers with the moneyed men of the neighbour¬ 
hood in an enterprise which would combine the best 
elements of capitalism and co-operation, and at the 
same time secure the advantages of a large plantation 
in a land of small holdings. 3 4 The cultivators who have 
learnt the benefits of such enterprises through their own 
co-operative societies, have accepted the proposal with 
alacrity, and have aheadv offered to subscribe one lac 
of rupees. It would be well if the Gurdaspur District 
Board were also invited to join as a shareholder. 

It may be observed m this connection that the 
State-aid. sugar industries of Java, Formosa and Mauritius 
would never have attained to their present level of 
efficiency had thev not been liberally helped by then- 
respective Governments. ' l It was the Dutch Govern¬ 
ment which in 1830 laid the foundation of the central 
sugar-factory system m Java, by advancing loans to 
the pioneers, and compelling, the Javanese peasant by 
law to grow cane for their benefit. 5 Japan too has 

1 About 0,600 acres of sugarcane with an estimated yield of 170,000 
maunds of gnr are grown within a ten-mile radius of Ilarchowal. 

2 From 850 to 550 H.P, is available fiom the Upper Hati-Doab 
Canal at full supply. 

Many Indian factoiics experience diliiculty in buying cane at 
fair rates. A few have been mined by combinations among ignoiant 
cultivators, who, foigetful o( their own real interest, insisted on 
exorbitant pi ices. Were the growers themselves pait-owners of the 
factory, this danger would be minimised. 

It may be mentioned here that beet-sugar is often manufactured in 
Cential Europe on co-operative lines. 

4 See the International Sugar Journal of May, 1911, for the first of a 

series of articles on the industry in India. The writer details the 
marvellous results of state-aid to ( the beet and cane sugaV industries 
all the world over. * 1 

5 Burkill and Weinberg, Agiic. Ledger (1903), No. 12, p. 253. 
The drasKc regulation about planting has long since been lelaxed. 
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helped the cane-growcr, as well as (he sugar-manu¬ 
facturer in Formosa by subsidies both in cash and kind. 

The Formosan Sugar Bureaft gave the cultivator a 
quantity of castor-cake, free of cost, for every unit- 
area planted with cane-slips supplied bv itself. To 
some sugar factories it gave, for live years, an annual 
bonus equal to 0% of the paid-up capital, while to 
, others it advanced loans to the extent of 20% of their 
total assets. In one case, a factory was allowed to 
borrow all its machinery, free of cost, for five years.' 

Finally, the Government of Mauritius has recently 
made its sugar-planters a loan which has enabled them 
to follow the example of the Javanese factories, and 
cover their estates with a network of light i.uluays. 3 

There are two local varieties of the date-palm—the Date-sugai. 
Plnrm.v dactyltfera, which yields large bunches of 
excellent dates, and the Plneinx svlvcstrit, the wild 
variety, which produces a small worthless fruit, 
relished only by the birds. The former chiefly thrives 
in the plains stretching *to the south-west of Jliang ; 
the habitat of the latter is the Salt Range, the Scwahk 
tract, and parts of the Fastei n Punjab. 3 

The Pham.v hvlveslns yields, when tapped, a liquid 
which can be made into a very palatable »'»(• or sugar 

1 See the Consular Rcpoil on the Sugar Industry of Formosa, 
cited above, passim. 

2 The “ Times ” Engineering Snpl. } Feb. 11, 1910. Their example 
might he followed with advantage bv some of the Indian factories 
which have to deal with the sugar crop over latge stretches of 
country. Poitable tramways in Java and Mauritius have not only 
diminished the co-4 of transport, but reduced to a minimum the^ioss 
occasioned by the factories not being able to dea^with the whole of 
the $ane # -crop at the time oi its greatest richness. 

3 Cf. Stewart, Punjab Plants , pp. 243 et seq., and the Multan Dist. • 

Gazetteer (1902), p. 228. 
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by exactly the same process as cane-juice goes through. 
Date gnr is manufactured to a large extent in the 
northern half of Jessore 1 ; as well as in other districts 
of Northern Bengal, where nearly every substantial 
cultivator engages in the industry, which holds, in 
some places, a position second only to agriculture. 1 

An ordinary date-palm in the South-Eastern Punjab 
bears a rupee's worth of fruit every year. A single 
tree in Bengal, on the other hand, yields 240 seers of 
juice, which gives 30 seers of gur, meaning a net 
annual profit of three rupees.* , 

Some sixty years ago Mr. Edgeworth, then Com¬ 
missioner of Multan, "got men from Jessore who 
were acquainted with the method of extracting sugar 
from the juice of P. sylvestns there. They remained 
at Multan for some time experimenting ; and, although 
they seem to have been hostile to the success of the 
scheme, and said there was less saccharine matter in 
the juice of this than of the other species, it seems to 
have been shown that the h ud of a female tree is 
much more valuable than its sugar was likely to be, 
and the male tree has but little juice.’’ 3 The experi¬ 
ment can hardly be considered final even as regards 
/’. daclylifera, while the now unused groves of the 
wild variety seem to otter a field for a new village 
industry. 

1 See Quar.Jonrn Deft, Agr , Bengal, Jan. 1908, pp. 161 et seq ,; 
Indian Forcslci, Vol. XVIII., Dec. 1892, p. 75. 

* See Mr. A. f\ Ghose’s note on this industry in App. III. to the 
Report of the Madras Industrial Conference (1908). He gives 
figures to show that it would pay to plant t.ie tree for the sugar. 

J Stewart, op eit. p. 245. 



CHAPTER XIV. 

WOODWOKK. 

The workei’in wood might naturally he expected to 
flourish best whet'c his r.iw material is most plentiful ; 
and if the census figures are true, his craft is best re¬ 
presented in the submontane districts of Hoshiarpur 
and Sialkot, which have an abundance of timber within 
their own borders, and again m Karnal, Lahore, Amrit¬ 
sar, Julluudur and Gujranwalla, which are within easy 
reach of their sources of supply. On the other hand, 
the industry languishes on the treeless plains of Hissar 
and Miainvali,’ Ludhiana and Multan. This rule, 
hovtever, is not a very sure guide, for lvangra, Gurdas- 
pur and Rawalpindi, in spite of their timber, are not 
specially distinguished for their wood-industry, while 
the Jhang district is noted for the skill, if not the numb¬ 
er, of the artisans who have won for the carving of 
Chiniot a fame that has travelled far beyond the Sutlej. 

Besides the timber cut and sold by private persons, 

District Boards, and other bodies in the province, 
about 3 million cubic feet are annually sold by the 
Forest Department and 5 millions are imported, 
chiefly from Kashmir, by private agency. 

^.mong the woods mosj in demand may be men- material, 
tioned the kikar (Acacia arabica ) and the phulahi (A.' 
modtsta), which are used for posts, beams ahcl rafters, 

27 



210 


WOODWORK. 


cart-wheels, axles and Persian wheels, and agricultural 
implements generally in every district; the shisham 
(Dalbergia Sissoo), a very hard wood highly valued for 
all purposes requiring strength and elasticity, c.g., for 
house-building, furniture, toys, sporting requisites, etc. ; 
the sin's (Albizzia Lebbek), a handsome and fairly 
durable wood, much resembling walnut-wood in 
appearance, and in request for furniture and agri¬ 
cultural implements; the inn (Ccdrcla Toona), a soft 
and easily-worked timber for furniture and carriages ; 
the deodar (Ccdrns Deodara), a moderately hard, oily, 
but very durable wood, for railway sleepers, house¬ 
building, rough furniture, and general carpentry ; 1 
the bidr (Pinus cxcelsa), a moderately hard wood of 
good quality for house-building; and finally the 
cliil (P. lonotfolia), inferior to the last-named, but 
still in considerable demand on the plains for house¬ 
building, and m Gujrat in particular, for cheap furni¬ 
ture and packing-cases. 

The artisans. The carpenter is one of the live necessary menials of 
every village in the Punjab, and renders important aid 
to the dominant industry of agriculture. There is no 
need, however, to linger over the simple round of his 
tasks, and we will leave him to shape the plough, and 
make the cart, and build the home of his rustic patrons, 
and proceed to the more highly developed activities of 
his brother in the town. His numbers m a few re¬ 
presentative districts, however, are worth indicating. 
Sialkot 7,469 Kama! 4,271 Rawalpindi 1,650 

Amritsar 6,033 Gutdispur 3,51)4 Hissar 1,181 

Hoshiarpur 5,552 Jullundur 2,998 Ludhiana 1,061 

Lahore 4,8°9 Kan^ra 1,750* Mianwali 1,001 

Gujranwala 4,636 Gujrat 1,730 Multan 763 

1 Deodar is not leally suitable for indoor work as its oily surface 
collects dirt. 
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Tiie wood-work of the towns falls into several divi¬ 
sions which are fairly well marked, m spite of the fact 
that they overlap to some ex*tent. Of these the trade 
of the journeyman-carpenter who engages in house¬ 
building, and prepares doors and windows, beams, 
posts, and rafters, is the most important, but is beyond 
the scope of this inquiry. The various other branches 
will be reviewed in their order. 

The Jullundur district must now be considered, with¬ 
out question„the foremost centre ot artistic carpentry 
in the province. . Its artisans, like those of Amritsar 
and Hoshiarpur, find lucrative employment in Simla 
and other stations in the hills, and supply a fair pro¬ 
portion of the skilled labour on the North Indian 
railways from Baluchistan to Bengal. In jullundur 
city itself there are about 50 joiners and 30 carvers, 
cabinet-makers, and brass and ivory inlayers, ail of 
them (whether Hindus, Mohammadans or Sikhs) 
Tarkhans by oaste. They work separately, each man 
in ,1ns own workshop, and gain from a rupee to 
Re. 1-2-0 each per diem. 

Carved and inlaid trays, picture-frames, tables, and 
numerous other articles, cheap, well-joined and well- 
finished, are made and exported all over the country. 
The wood most esteemed is the shishtun imported 
from Hoshiarpur and costing from Re. 1-8-0 to as much 
as Rs. 3-0-0 per cubic foot. The ivory for inlaying 
usually consists of bracelet-turners’ waste and the 
brittle inner portions of the tusk, and costs eight annas 
or a little more a seer. Camel-bone, which looks, like 
ivory, is occasionally substituted, btit soon betrays 
itSelf'by decaying and losing its gloss. Box-wood or 
chikri ( Bu.vhs sempervirais) which resemble j inferior 
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ivory in colour and grain, and costs only two annas a 
seer, occasionally serves the same purpose. 

Hoshiarpur city owes" its reputation for carving 
and inlaying to the efforts of Mr. W. Coldstream, I.C.S., 
who first turned the skill of the local artificers 
from boxes and pen-cases to articles for the use of 
Europeans. Nearly 100 joiners and 20 artistic workers 
are to be found in the city itself, and 40 carvers 
and inlayers in Bassi Ghulam Hussain, 2| miles off . 
A good proportion of the local work is done for 
shopkeepers, who give cash advances to the artisans. 

The local productions are often ingenious, but, 
except when a model is given to be copied, are of 
absurd design and adorned with trivial and inconse¬ 
quent patterns. Of late years the workmanship has 
deteriorated. 

Chiniot is well known as the home of the Moharn- 
madan style of carving, as distinguished from Jul- 
lundur, which is the centre of the Sikh,school. Here 
“is wrought an inlay of brass in shishtim wood, bear¬ 
ing a general resemblance to that of Hoshiarpur, but 
much bolder, freer and better in design. This is ap¬ 
plied to desks, glove-boxes, screens, etc., but is obvi¬ 
ously capable of more varied and extensive applica¬ 
tion.” 1 The local workers, about 140 in number, are 
all Mohammadans of various castes and ply their trade, 
singly, or in small factories under a master-carpenter. 
Wages are said to range between Re. 1-0-0 and 
Re. 1-8-0 a day. The sliisham wood used for artistic 
worjc is procured either from the surrounding villages 
or from Wazirabad. It costs from Re. 1-8 fo Rs. 2 
, per cubic foot. r 

,* Mr. Kipling’s note in the Ihnng Dist. Gazetteer. 
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Wood-carving of a somewhat rough though not other 
unpleasing kind is done at Bhera, where one occasion¬ 
ally finds good specimens of carved entrances and 
window-frames. Richly worked doorvVays are also 
affected by many of the hill-folk of the Kahuta 
lahsil (Rawalpindi) but they have no artistic excellence . 1 

The wood-carving industry is flourishing on the 
whole, but is capable of considerable expansion if 
more business-like methods are adopted by the arti¬ 
sans. A possible line of future development is the 
manufacture of carped and inlaid panels, which could 
conveniently be sent to Europe to be worked up there 
by the cabinet-maker. 

Plain furniture of European pattern is made in Kurnituie. 
almost every cantonment and large city in the province. 

In Lahore, for example, there are a dozen workshops 
large and small, in Multan live, and in other stations 
in proportion. 

Gujrai City, however, has earned a special fame for oujrat. 
itJ goods, which, though plain and admittedly copies, 
are* yet appreciated in every affluent Anglo-Indian 
home for their good joinery and finish. There are 
three large and eight small factories, of which the 
largest employs thirty carpenters, and six miscellane¬ 
ous artisans such as polishers, etc. All the persons 
engaged in the industry, from the proprietors down¬ 
wards, are Tarkhairs by caste, and, with a single excep¬ 
tion, uneducated men. An ordinary carpenter earns 
about Rs. 30 per mensem. Most of the firms work 
with borrowed capital. 



t 

^ No wood-carving is done at Ratya (Hissar district). The Punjat* 
monograph on woodwork needs revision on this point. 
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Good timber, shisham, phulahi, and kikar, is locally 
available, but besides these teak is imported from 
Karachi and deodar, chd and bidr from the Jhelum 
and Wazirabad depots. 

Kartirpur. Kartarpur has an equal reputation for cheap and 
well-joined office furniture, such as chairs, tables and 
cupboards. 1 It has about 100 carpenters, who work in 
25 shops, but, m addition to these, a large number of 
artisans come m for the day from the surrounding 
villages. Though the factory system is the rule here 
also, a tair proportion of the works's done on contract 
by individual workmen. Wages are said to be about 
12 annas a day. 

Eight thousand rupees’ worth of furniture, on an 
average, is exported annually in every direction, about 
half of this being sent out by a Brahmin ex-station- 
master ol the name of Salwan, who has built up a 
lucrative business by his energy and enterprise. He 
says he gets a return of ten per cent, on his capital. 

Wood is cheap because of the proximity of the Beas 
depot, and costs Re. 1 per cubic foot for shisham, and 
from Re. 1-8 to Rs. 2 for tun and deodar. The cane- 
work is done by a few Bhatijars, a very low caste, who 
charge a rupee for doing the seat and back of a chair. 
The cane is of second quality, imported via Calcutta, 
and costs Rs. 4 a maund in Kartarpur. 

Bamboo Bamboo furniture is made in most large cantonments 

i by wandering Hindustanis, who make very fair copies 

of designs in illustrated catalogues. There is a fairly 
large and settled colony of these men in Ambala, where 

1 When the writer was at Hofhiarpur he found it cheaper to 
• order furniture from Kartarpur, 18 miles by cart-road, than to have 
it made locally. 
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they have 15 or 16 small factories or workshops. Cane 
is imported from Calcutta and Bareilly, and bamboo 
from Kalka and Najibabad. , 

The manufacture of wickerwork articles offers an 
opening to a capitalist who will collect good specimens 
of foreign workmanship, especially of the folding kind, 
and get them copied by his men. The official in 
particular, who is liable to constant transfers, would 
prefer cheap, strong and portable wickerwork to 
cumbersome articles of wood, which lose tlu-ir finish 
in a few moves. , 

The kharddi or turner is found in every village, for ’ 1 ' urner y- 
he is the original cabinet-maker of the land. It is he 
who makes the stools, and settees, and bed legs, and 
boxes, that constitute the traditional furniture of 
a Punjabi’s household and the gaudy wooden toys 
that are the delight of his children. The turner’s art 
is, as might be expected, primitive in the villages, but 
develops with [he taste of his customers in the towns. 

*Delhi, with 450 turners, is the largest centre and is 
followed by Amritsar with 100. There are about SO, 
most of them Muhammadans, in Hoslnarpur, and the 
same number in Bassi Gluilam Hussain. The pecu¬ 
liarity of Hoslnarpur work is that the lines of a pat¬ 
tern are often scratched in one colour and then filled 
in with another. The general effect is rather lurid, 
owing to the use of a tin-foil ground, over which lac- 
mixed with aniline dyes is laid. Pakpatan, in Montgo¬ 
mery, has a provincial reputation for wares of a solid 
surface and design. Salmval, in Shahpur, is also well 
known, but its work, though marked by great freedom 
ii^ dgjsign, is crude, ill-fimahed and badly coloured. 

The turner mostly uses the wood of the shishant ancf 
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the phuldhi, but the soft and resinless ubhati (Populus 
euphratica) is preferred in the Multan division. The 
timber of the khair (Auteui Catechu), the kangu. 
(Flacourtia Ramonlchi) and the kau (Olea ferruginea), 
are also used in several districts. In buying articles 
of sliisltam care should be taken to select those made of 
the red heart-wood, which worms never touch, and to 
avoid the white sap-wood, which they relish. 

Walking-sticks are made at Wa/.irabad, Hoshiarpur 
and other places, generally of bamboo or kau, the 
wood being frequently lacquered or inlaid. At Nizam- 
abad there is also a considerable trade in Malacca 
canes with silver or horn handles. The industry is 
capable of development in the hands of enterprising 
men. They could utilize a great many trees in the 
Punjab which would yield a much handsomer article 
than the stock style of cane offered to evei y passenger at 
Wazirabad station. 1 If the sticks are neatly finished, 
they will command a good market in the larger cities. 

Combs are largely used in the province, particularly 
bv the Sikhs. There are 120 aitisans in Amritsar, 60 
in Delhi, 50 in Lahore and 90 in Nurpur (Shahpur), in 
addition to a large number scattered all over the coun¬ 
try. The only instruments required are a saw, a lathe 
and a cold chisel, with which a skilful workman can turn 
out from 20 to 30 combs a day, and earn from 4 to 8 
annas. 2 The wood used is that of the c hikri, the gcu itu 

1 Sec Tioup, Indian Woods and their Uses (Ind. for, Mem.) 1900, 
p. 50, for .1 long list of suiUble wpods. Before any varieties are 
used in large quantities, samples should he sent to the dealers for trial. 
The manufacture of walking sticks is described in Spon, Workshop 
Raeifts , Vol. IV. 

a For an account of hand machinery for combs see note 4 on 
jiage 123 supra. For machinery for making penholders, see ibid. 
note 5. 
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(Carissa spmarum), the liahiu ( Adiua coniifoliti), the 
ktldiva (Wrtghtia touienlosa), the kau, the kangu, 1 and 
tile shisham. > 

The country-cart with a shisham bddy and kikar Calls and 
wheels is made everywhere. At Lahore, for example, c ‘ uuafiC, ‘ 
there are 25 factories, while the villages round about 
Gujrat City export cart-wheels in large numbers to 
the Atlock district. There is also an expanding in¬ 
dustry in chi nages of European style, and a number 
of factories make vehicles such as tiiiiiliiins, cabriolets 
and victorias, inj aliorc, Ambala, Jullundur and other 
important places. Parts of carriages, as well as timber, 
are generally imported from England by the best 
manufactuiers, but leal; and Inn are also used. 

The. builder of boats was important before the rail- 
ways killed river-navigation, and his trade with it. 

Kalabagh, on the Indus, once a noted centre, now 
produces' only half a do/en boats per annum, and so 
does IsA Khel,a fittle further down. Five or six arti- 
ticeis each at Jlnigian and Jalalprir in the Find Dadan 
Khan sub-division and a few more in the Jhelum, 

Wazirabad and Amritsar lahsils are all that survive 
of the industry in the rest of the Punjab. 

The Punjabi artisan is skilful and ingenious, but he Suggestions, 
is a poor joiner.. The strength of him is sometimes 
wasted into the fineness of a web, buj a Luskin t could 
scarce complain that it is daily racked into the exact¬ 
ness of a line. He has, in fact, much to learn in the 
way of improved methods. Even such a cheap and 
simple contrivance as the fret—saw 2 is not known save 

, l Ear other woods, sec Troup* o/\ tit. p. 25. 

* A fretsaw on an iron stand, with treadle-motion can be had (01 
Rs. 15 in Calcutta. 

28 



2l8 


WOC/DWORK. 


in Jullundur, and in a single workshop in Hoshiarpur : 
the untravelled artificers of Chiniol have not even 
heard of it. Moreover, even in the places where it has 
been introduced, the tool is not fully utilized. The 
“ mistri ” only perforates panels with it preparatory to 
carving, though it could very well be made to do the 
work of a frame-saw, and cut joints much more accu¬ 
rately and neatly than is now done. 

Further small circular saws, mounted on foot-driven 
lathes,' such as arc common in Germany, would be 
admirable for work with soft woods ,hke deodar and 
chil, and would do away with the boy-assistant, who 
spoils as much as he finishes. 2 

2. There is no organisation at all for introducing 
improved tools and machinery among the artisans. 
This ought really to be one of the functions of the in¬ 
dustrial schools, which should not only teach the use 
of such appliances to their pupils, but also serve as 
demonstration stations for all carpenters. * Some 
central school should keep a good collection of thyse, 
and make loans, fiom time to time, to the district 
schools. Such an institution might also maintain with 
advantage a show-room, where all the less known 
timbers of the province could he exhibited by the 
Forest Department, along with articles made from 
them. 

3. The existing official scheme of industrial educa¬ 
tion, more particularly in carpentry, is unsatisfactory. 
It comprises too much drawing, too much carving, 
too much reading and writing, and too little plain 


1 Such a saw need not cost more than Rs. 50. 
See also p. 169. 
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carpentry, to turn out good workmen. 1 Industrial 
schools should aim not merely at teaching, a handi¬ 
craft, but also at preparing their pupils mentally, 
morally and physically, for steady add strenuous 
manual labour for eight hours in the day. Carpentry in 
itself is not a difficult art to learn. It is often acquired 
by amateurs, but they do not thereby become lit per¬ 
sons to be employed as journeymen carpenters. It is 
absolutely futile to expect a boy who has played with a 
few tools for a couple of hours, and then scribbled on 
paper the rest of the.day, to take kindly to a workman’s 
arduous life. His training has left him litter to wield 
the pencil than the hammer, and lie will prefer to drag 
on existence as an inefficient draftsman in a P. W. D. 
office. 2 As suggested in the Introduction, the present 
system needs to be overhauled by practical experts 
familiar with the crafts and local conditions of North¬ 
ern India, and also having experience in industries and 
industrial schopls in the more advanced European 
countries. 

4. There are too few schools of carpentry in the 
province : one at least of the right soit should exist in 

1 While the Punjab industrial schools devote only two hours on an 
average, daily, to practical work, the Saharanpiii C. M. S. Industrial 
School devotes five or sit, with better results. 

s It should be borne in mind that these lemaiks are directed 
against industrial and not against technical schools, to which quite 
different principles apply. The former aim at turning out skilled 
“ hands,” and perhaps foremen, and only so much study should Ik 
allowed in them as will enable a workman to make the best use of his 
hands. The latter are meant to he tiaining grounds for the com¬ 
missioned officers of industry, who must, m addition lo some business 
training, have a better general education than the rank and file ot 
artisans^. In connection with every technical school there should be 
a higher elementary school in which general education is associated * 
with jnanual training. 
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every district, for there is a great dearth of good 
joiners everywhere. As lias been mentioned before, 
all artisans engaged in "decaying industries, as, for 
example, the Kashmiri weavers of Sialkot, are most 
anxious to start their sons in fresh walks of life 
where they may have better success than in the old 
ones, and it is time to set to work to satisfy this desire. 

Carpentry is, in a way, the mother of all industrial 
arts, and a good carpenter will master any other craft 
just as easily as a good cricketer learns ;|. new game of 
ball. Even if the schools send fotrtb moie carpenters 
into the world than are needed, that will be no loss, 
for the surplus will be welcomed by the mills and 
factories, that are now crying aloud in vain for 
intelligent and steady labour. 1 Let this country for 
once, take a leaf from the industrial history of the Ger¬ 
man nation, among whom “ there appears to be a con¬ 
sensus of opinion that schools foi wood-workers have 
proved a great blessing to the people : for, besides 
bolstering up the industries of the country, they add 
greatly to the artistic pleasure and development of the 
people themselves.” 2 


i A school of carpentry need not cost more than Rs. 250 to start, 
with a recurring annual expenditure of Rs. 800 (exclusive of scholar¬ 
ships) Such schools are already nourishing at Mu/aflargarh, Jhang, 
Chiniot, Hissar, and other places. They should be paid for both by 
the District Boards and the Municipalities, foi carpenters are equally 
necessary to agriculturists and townsmen. The first thing to do is to 
select a place where the people want a school of this kind. Inquiries 
should be made, and a list prepared of sucli children of school-going 
age in the neighbourhood as are willing to enrol themselves. A 
certain number of scholarships in the form of free board and lodging 
should also be offered to boys frorfi outstations, and botli the artisan, 
and non-artisan classes encouraged to join. 

a Jour. ioc. Arts, Vol. L11I. July 21, 1905, p. 915. 
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5. Finally, an urgent need of the province is a 
separate inspector of industrial schools, who should be 
charged not only with the •supervision of existing 
institutions, but also with the duty of givi’ng advice or 
encouragement to local authorities in the setting up of 
new schools. His office might at the start be com¬ 
bined with that of director of the “ Railway" technical 
school at Lahore until there is sufficient work for him 
in his proper sphere. Under the present rules, the 
Principal of t[ie Mayo School of Art is burdened with 
this task, for whu;h*he has little time, and often little 
inclination. Specialists in art do not necessarily 
know anything about industries. Few, if any, artists, 
for example, who exhibit at the Royal Academy, frame 
their own pictures, or make their own shoes. The 
existing arrangement owes whatever success it has had 
in the past to the ability, versatility and enthusiasm of 
the eminent men who have presided over the Mayo 
School of Art.. 



CHAPTER XV. 

Miscellaneous Wood Industries. 

This chapter covers a few sections that could not 
conveniently be grouped in the preceding one. In 
addition to saw-mills it treats of the manufacture of 
toys, sporting requisites, casks, matches and pencils, 
i.e., industries involving the use noV only of wood but 
also of other raw materials. 

A steam saw-mill is attached to the harmonium 
works of Shankar Dass and Co., of Lahore, and a much 
larger one has been just set up m the same place under 
the name of the Premier Saw Mills in connection with 
a furniture factory, but mainly with the object of 
doing job-woik for the public. There are also two in 
Amritsar, one with a steam-engine, iiwthe municipal 
workshops, and the other, driven by electric power, in 
the canal establishment. A furniture firm in Gujrat 
has a steam-saw which will cut from 125 to 150 square 
feet of shisham per hour. The two biggest contractors 
m Rawalpindi also have one each, and so has Ganda 
Singh Uberoi, the well-known maker of sporting 
requisites in Sialkot. A band-saw worked by electri¬ 
city, with a motor stand-by has just been purchased by 
a tinsel maker in Delhi. Lastly, a timber contractor is 
setting up machinery at Phillour, near the forest depot, 
with the object of supplying fir planks, ready tongued 
and grooved, to the markets of the province. 

The Lahore mills charge file public from Re. 1**8 to 
Rs. 3 pe^ hundred square feet of soft timber, while 
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the Gujrat furniture firm is content with Re. 1-4 for 
deodar, Re. 1-8 for chil, and Rs. 2 for slusham. The 
charges for hand-sawing, on the other hand, are very 
heavy in some places, as the following table will show. 1 


100 sq. ft. 

Sargodha. Jhelum. 

Wazirabad. Delhi. Lahore. 

Ambala. 

of 

Rs. 

K>. 

Rs. 

Rs. Rs. 

Rs. 

Deodar 

3-0 

2-4 

4-0 

2-8 2-0 

3.2 

Shisham 

6-0 

5-0 

6-0 

— 3.6 

6-4 

Kikar 

7-0 

6-0 

6-0 

— 3-6 

6-4 

With 

the except 

inn u 

f Delhi 

and Lahore, 

none of 


these places possesses a steam-saw.* 

Saw-mills are qf »two kinds : the one squares tree- 
trunks into logs, and the other cuts up the logs into 
scantlings and deals. The former should be located 
within a convenient distance of the forest from which 
the trunks are to be brought, while the latter may be 
set up, if possible along v ith a planing mill, in any 
town where, roughly speaking, 30,000 maunds of 

A paif of ordinary hand-sawyers will saw in a day 
• From 60 Io BO sq. ft. of deodar. 

t „ 48 „ 60 „ „ shi'shatn. 

v 32 „ 35 „ „ kikar, 

3 It will be useful to give the railway traffic figures for umvroughl 
timber at some of the chief stations. The figures do not. of course, 
include material carried by road or liver It would be a matter for 
further inquiry what piopoition of the timber is received or sent 
ready sawn. 


Stations. 


Inward. . 

Outward. 



1006-07. 1907-08. 

1908-09. 

1906-07 

1907-08. 1008-09. 

Delhi 

203,533 

210,865 

274,515 

66,048 

45,043 

52,336 

Ambala 

50,934 

30,472 

32,980 

5,192 

8,950 

7,106 

Lahore 

111,741 

95,377 

45,652 

7,620 

7,278 

H,34o 

Jhelum 

10,104 

13,847 

8,178 

251,162 

251,059 

171,133 

Rawalpindi 

46,297 

. 88,587 

51,260 

10,562 

12,020 

35,000 

Lyallpur • 

49,242 

53,386 

47,354 

1,539 

8,480 

1,914 

Go^ra • 

16,045 

28,229 

% 4,099 

2,044 

3,241 

945 

Toba^jk Singh 7,203 

27,353 

36,361 

I 148 

49 

641* 

Sargftdha 

30,362 

24,554 

82,113 

1 1,647 

I&2 

1,761 
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limber is available annually for sawing. Water power 
is very suitable for this industry, and where this can 
be had, 16,000 maund:. of wood every year would 
suffice to make a large saw-mill profitable. Moreover, 
small engines of two to four H. P., fitted to burn 
wood-waste, can now be had quite cheap, 1 and makers 
of boxes, furniture, etc., will save labour, and do more 
uniform work, if they set them up to turn their saws. 

The increasing love of field sports in India has 
given rise to an important industry. Requisites for 
games are made at Lahore, Rawalpindi, Amritsar, 
and other places, but Sialkot has achieved a fame 
which is not confined to the Indian Empire. There 
are a great many factories in the last-named city, that of 
Messrs. Ganda Singh Ubcroi and Co., being the largest. 
This one fitted with all the latest appliances, and 
employs on an aveiage a hundred men and boys under 
European fotetnen. 2 The second largest firm is that 
of Jhanda Singh Uberoi and Co., who have initiated 
the novel though excellent system of apprenticing 
boys of all castes at a starting salary of Rs. 4 per 
month, the parents giving security in each case that if 
the apprentice leaves service before five years they will 
refund all moneys received by him. 

The Sialkot manufacturers would warmly welcome a 
school of carpentry, as the sole obstacle in the way of 
their indefinite expansion is want of skilled labour. 

1 A 4 B H.P. oil-engine would cost about Rs. 1,200, the working 
expenses for six hours, with oil at Rs. 2-12 per 4 gallons, coming to 
Rs. 35 to 40 a month. 

Sl Eiom the papers of this firm it appears that they send a regular 
supply of tennis and badminton rackets to one of the best-known 
English makers, and have instructions to despatch weekly«is ipany 
cricket halls as they can supply. For an unknown reason the Sialkot 
firm is no. to stamp any names on these goods. 
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From the polo Held and the hockey ground the Toy 
transition is easy to the gambols of the nursery, where 
the Indian child grows in the happy companionship 
of what Dr. Coomaiaswamy would call symbolical 
representations of men and animals. Rude dolls and 
toys of wood, mostly turned and lacquered, or inlaid, 
are made everywhere, particularly in Delhi, Amritsar, 
Jullundur and Lahore, where there is a constant 
demand. The laste for mote finished articles is, 
however, grqwing, 1 and ellorls should be made to 
satisfy it locally. » * 

In Germany 2 and Japan, where enormous quantities 
of cheap and attractive toys are made for export, the 
industry is mainlv practised by peasant lamihes in their 
homes, while in America large factories do the work of 
human hands with automatic machines. The raw 
material costs very little. Given a handful of waste 
wood, a few bits of leather, a little wool or hair, some 
pajnt, and a modicum of skill, the resulting sheep or 
bey will be the joy of any nursery in the world. The 
Indian workman does not lack the requisite deftness, 
and, with proper guidance, he ought to rival the 
German or Japanese artificer. The Mayo School of 
Art at Lahore might engage a Japanese instructor in 
toy-making, and classes might also be started at Delhi 
and Amritsar, which are great centres for such minor 
industries. A museum of suitable toys, with models of 

1 India imported toys to the oil ue of Ks. 31,32,102, fiom countries 
outside the British Empire, in li)hS-0t>. 

2 (lei many exports toys to (lie value of over 21- millions sailing 
eretyyeir. Over 50,000persons ate engaged in the industry,chtclly 
ii.N.mibe.g and Sonneberg. the former town toy-making is a 
factory industry, and in the latter a household onc.-Joiir. Soc. Arts’, 
Dee'18, 1903, pp. lit-2. 

29 
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tools and processes, would cost little, and do much 
good, if set up in connection with these classes. 
c ‘ 1! ' ks - Casks are made to hold liquids such as paint, or dry 

goods like colophony, cement, soda or fruit. Qucmis 
ililatata and £). iuciina have been found fairly suitable 
for beer casks, while the following might be tried for 
drygoods. It may be noted that a cask-factory need 
only have waste timber of the length of the staves 
and head boards - 

1. Abies Pindrow > Cement .met colophony 

rice* Morinda 2 ) 

2. Populus euphratica. J Emit and possibly cement. 

3. Quercus Spp. Moie durable dry-goods casks. 

There is hardly any opening yet for cask-making in 

this province, but there will be one if Portland cement is 
ever manufactured in large quantities. Rupees 13,000 
would suffice for a factory (including a 17i H.P. engine) 
turning out from 40 to 50 oil-barrels per clay of ten 
hours. 

Manlier The manufacture of matches has a great future in 

India, and if the factories set up from time to time in 
various provinces have failed, it is chiefly because they 
were built on unsuitab'e sites, without the advice of 
c.xpeits, and often without adequate capital. 

The dominant factor in this industry is, of course, 
the supplv of wood, which must be available at the 
works at three to the annas a cubic foot for the 
coloured, and seven annas, at the most, for the white 
varieties. For an outturn of 700 gross of tilled boxes 
a dav 60,000 cubic feel of wood would be required 
annually. 

1 Abie* Pindrow , Eng. silver fir, vern. Pandrau , Ids. 

‘ 2 Picea Morinda , En^. Himalayan spruce, vern. rai, ran, 

3 Poprfus euphratica , vern. nbhdn, bah an. 
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A small factory with a capital of Rs. 8,000 has just 
been started at Solon, on the Kalka-Simla Railway- 
It is fitted with Japanese hand-machines, and is said to 
lie well suited for its wood supplies, dhd (P. longi- 
folia) will be used for splints, and seimil (Bombay 
vialabtn uiiiii) for boxes. 

A model match-factory will shortly be set up m the 
Bareilly dish ict of the United Provinces by a limited 
company with a capital of tluee lac's of rupees. Among 
its promoters,is Herr Roller, a German manulacturer 
of match-machin*r$'. 

One of the sites suggested by Mr. Troup for match- 
manufacture on .1 large scale in the Punjab is Gliazi 
Ghat on the Indus, where an annual supply of B'>,()<)<) 
c.ft. of Popitlwi I’liplu alien is now available, and 
100,000 c.ft. could be had 20 years hence. The cost 
at Glia/.i Ghat would be from >8 to 15 rupees per loo 
cubic feet solid. 

Jagadliri is* pci haps the best place lor utilising 
Hiyialavun coniferous woods (Finns cnilsit, P. 
longifolin, and Picon Monnda), obtainable in large 
quantities from the Jaunsar forest Division ot the 
United Provinces. 

Mr. Troup suggests plantations, in waste areas, of 
Bcnnbax inalabariciiin, Aihinlliiii rxccPa and Popuhts 
niphmliui, to serve -is feeders tor match-factories. A 
plantation of 500 acres of Bomba 1 iiuilabancinn would 
yield, at the present rates, an annual revenue of at 
least Rs. 7 per acre. 1 

Pencils, too, are consumed in large and increasing lVmiK 
quantities, and could, perhaps, be manufactured here at 
a profit. An establishment ol the size of the Small, 
Industries Co. of Calcutta, capa ble of turningput from 

1 On the subject generally see Mr. Troup's recent flionograph on 
match-making [Iml. For. mem.). • 
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150 to 200 gross ;i day, would require a supply of about 
75 to 100 c.ft. of wood. Timber of good quality yields 
three gross per cubic fo'ot, but, il full of knots and 
cracks, it will only produce two. To enable the 
pencils to lie sold at He. 1-4 per gross, with a margin 
of profit, the wood must be delivered at the tuctoiy at 
Ke. 1-2 per cubic foot. It may be mentioned that 
German pencils sell wholesale at Delhi at from Ke. J to 
Ks. 3 pei gross, according to quality. 

The following Punjab woods are suitable lor 

pencils :— 

1. Deodar (Cedrtis Deodara), the best for the purpose, 
is available in sufficient quantities at Shahdaia, 
Wazirabad, Jhelum and Jagadhii, but it costs a rupee 
per cubic foot and its price is rising. 

2. Chil (Pinns excelsa) is another fair pencil-wood. 
It can be had in abundance at Jhelum, Wazirabad and 
Jagadhri, at about 12 annas per cubic foot, but its 
price is sure to rise four or live years hence. 

3. Rhododendron arbomun has also been sug¬ 
gested, but it is so scattered that its cost is uncerti'in. 
Moreover, a good part of its timber would be wasted on 
account of the knots. It is even doubtful if sufficient 
quantities would be available for more than a few years. 

4. Pitca Morinda and Abies Pindrow may possibly 
answer the purpose. They can be had ill unlimited 
quantities at 8 annasn cubic foot, at any place where the 
railway ciosses the Punjab rivers. The timber is poor, 
and is not used except by the cultivators of the Canal 
Colonies, on whom it is palmed off as “white deodar." 

The other matciials used by the pencil manufacturer 
are Ceylonese graphite, 1 China clay, varnish, tur¬ 
pentine and wax. 


1 1 See Holland and Kcimor, AV:’, Mm. Prod. hid. in Keq x Cool. 

Snrr. Ind., Wol XXXIX. (1910), p. 97. 
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An inexhaustible supply of non ores of the very best 
quality is found in Kangra, 1 in some of the Mill- 
states, 2 and «in the Narnaul district of the Patiala 
State. 8 Attempt *to exploit the deposits in British 
territory have failed through lack of fuel, labour, 
and communications, and the indigenous iron-smelting 
industry is nearing extinction at Bashahar 1 and 

1 In the valley of the rivei FI. See Kangra Dist. lla:cttccr (UK)I), 
p. 170. 

2 Iron is no longer smelted in Kot Khai (Simla district), as the 
Forest Department has stopped the supplies of free fuel. There are 
a few ore-bodies -if poor quality in the Suket, Jubbul and Sumoor 
Stales. 

' 1# Iion ore, magnetite with haematite of exceptionally good quality 
'57 42 per cent, of iron in average sample), is found in the low ridge 
between Chhapri (7 miles south of Narnaul) and J aim pur. Formerly 
it was in much request in the neighbourhood, and was exported 
to Jaipur and Alwar. (L\ N. Hose, ticologv and Mineral AYw/rus 
of Narnaul in Rcc. (I col. Sure, hid , Vol. XXXIII.) Mr. Hose 
recommends the construction of a railway Irom Narnaul to Attr i for 
exploiting these ores. 

4 The iron mines m the Rohiu lahstl ol the Bashahar State still 
provide metal for local agricultural requirements, but there is no hope 
for the industry, as the charcoal used lot smelling is prepared bv a 
most wasteful process. If the villagers will make charcoal of large 
trees in modern kilns of the Jaunsar pattern, the end may be decayed. 
At one time iron to the value of Us. 4,000 to 5,000 a year^used to be 
srneltc # d here and sold in the neighbouring states and at Simla. The 
State appears to be rich in minerals, and a regular mineralogical* 
sur^Sy*might yield valuable results. 



2 3 ° 


IROJf AND STEEL. 


Mandi, 1 where alone it survives, through similar causes. 
The imported material is now so cheap that, except in a 
few inaccessible places, it no longer pays to work the 
ores by the pi imitive native methods. 2 The possibility 
of extracting iron from the Punjab ores by electricity, 
according to the methods now being tried m Sweden 
and Norway, deserves to be seriously studied by 
experts'," 

The (14,000 maunds of unwrought, iron that comes 
every \ear into the Punjab finds its way direct to the 
foundries m the duel cities of the province, and also, 
through the medium of the shopkeeper, tothewoik- 
sliops of the town and the village blacksmith. These 
artisans, however, largely use old scrap-iron, rails, etc., 
periodical auctions of which take place at Lahore and 
other centres. The ordinary material costs them from 
Re. 1-8 to Rs. 7 per matind, but the steel most prized 
for cutlery is that of old Ides, at Rs. 10 per maund . 1 

1 The ore-bodies of the S.uaj VVa/iri of the Mandi State .He almost 
inexhaustible, but are only slightly worked. - M,i.ndi State Gazetteer 
(1904), p. 50. 

2 On tile iron rcsonues ol the province gcneralli, see It a Jen- 
Powell, Punjab Products (lfcfiS), pp. 1-|) , Ball, Eton. Ucol. hut., 
pp. 504-0; and Watt Diet. Econ. Prod, hid , Vol. I V. pp. 510 d r • ■. 

The ore deposits of the Kiiana Hills (Shahpur) are meagre and 
inaccessible. 

1 07. / nd. 1 1 . Join it. , At.ii eh o0, J O 11, p. 410. Eor powei near Simla, 
see note 1, p. 80 h'oi powei at Delhi the notes undei Aluminium 
in Cll.lptel XVIII. should tie cna-nlted 

4 The following table, showing the inward and outwaid traflic of 
wrought iron for 1908-0!) at selected stations on the .N-W. Railway, 
is o[ interest:— 


Stations. 

Ontn'ard. 

Inward. 

Amballu 

. 11,812 

. 41,440 

Ludhiana 

3,403 

. 18,747 

Jullundur 

4,354 

. 56,050 

Gujranwala . 

. 24,308 

. 34,961 

Wazitabad . 

. I,3ff3 . 

2,747 

Jhclum 

. 10,309 

. 46,924 

Multan 

5,887 

. 27,880 , 

Batala v 

7,595 

. 19,508 

Lyallpur 

3,994 

. . 25,689 
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There are a fair number of iron foundries in the 
province, though, curiously enough, only a small one 
exists at Jullundur, which is tile centre of an important 
gur yielding district. There are as mane as seven at 
Batala that make good flour and sugarcane mills, 
lathes, etc., and export them all over the province. 
A three-roller sugarcane mill costs from Rs. 28 to ,‘51, 
and a flour mill, seven maunds m weight, Rs. 37. 
Some of the foundries hire out their sugarcane presses 
for the seasoij and send round itineiant mechanics to 
look after them —4 System which might be adopted with 
advantage by dealers in other agricultural machinery. 

The iron-ware usually made in the Punjab in¬ 
cludes :— 

(1) Ordinary agricultural implements, such as 

ploughshares and scythes. 

(2) Common hardware, such as door chains and 

hinges, nails, frying-pans and charcoal stoves 

‘(aiigttkh). 

QJ) Cutlery, plain and ornamental. 

(4) Locks. 

XT) Safes. 

( 6 ) Trunks and boxes. 

(7) A few other miscellaneous articles. 

The first class, though the most important to the 
cultivator, includes the simplest and rudest ,11 tides, 
payment for which is generally regulated by traditional 
rules, and consists of a certain piopoition of the 
crop doled out at harvest time. I he exact profits ol 
the village blacksmith defy determination. 

The jnainifacture of common hardware is mainly 
the province of the town blacksmith though his country^ 
bruflitr not seldom engages in it also durmg # his spare 
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moments. Chains, axe-heads, etc., are made in every 
district for home consumption and at many large 
centres, such as Jullundur, Batala, Gujranwalla, Sialkot 
and Multan, for export. Only the cheapest grade of 
iron is used for these articles. 

The chief industry of Jullundur is lock-making, 
which will be treated later. Jullundur's manufacture 
of hardware is not important. At Batala there are a 
hundred families of lohdn, many of whom seek em¬ 
ployment abroad, and a Certain proportion are engaged 
in the seven foundries, while the rest do ordinary work. 
Sialkot owes its fame for iron-ware chietlv to the two 
villages of Kotli Loharan (Eastern and Western), a 
few miles oil'. In the eastern village there are 200 
families of blacksmiths, but most of the adults are in 
service as regimental smiths, railway employees, etc., 
at Rs. 30 per mensem and more. Only physical un¬ 
lit ness or the force of domestic circumstances keeps 
these men from seeking employment outside their 
village. There are 30 workshops altogether, where 
stirrups, bits, etc., are made for various regiments all 
over India, orders being received through relations cm* 
ploved in the said lcgimcnls. “ Kolt ” or damascened 
ware is prepared in half a dozen shops for sale to 
Europeans as curios. 1 

The outside demand for blacksmiths from (his vil¬ 
lage is greater than the supply, and a school of iron¬ 
work would probably succeed here and (haw other 
castes into a profitable and expanding industry. A 

1 These and tin ee shops in Gujiat complete the tale of damasceucrs 
in the Punjab. The latter do a cheap and tough kind of wirk for the 
ioctfl public and are nourishing, which is more (ban can be ..aid ol 
the master-workers of Kotli. The arl is really out of datg It is 
curious but' not beautiful. 
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co-operative society would probably fail, as'trte people 
are very factious and quarrelsome. 

the situation in (lie western village is similar. 
There are from 200 to 300 households, but only from 
25 to 30 workshops. 

Cutlery is the speciality of Nizamabad, a village two 
miles from Wa/arabad, and to a much smaller extent.of 
Sialkot and Bhera. The census of 1901 enumerated 
4(5 “knife and tool makers" in Lahore and 30 in 
Amritsar. 

% 

In Nizamabad .there are about 125 families of 
blacksmiths, many ol whom have taken service abroad. 
There are about 25 workshops, giving employment to 
100 men, amongst whom, besides the hereditary crafts¬ 
men, one finds a few Julahas, Modus and Barwalas. 
The cutlery is generally interior, being made of iron 
costing Rs. 5-8-0 per m.mnd, but for the best kinds old 
tiles at Rs. 10 per liiaund are used. Some of it is sent 
to KotR-Lohai^m m Sialkot to be damascened, as that 
craft is not practised in the locality. 

Besides knives, some of the artisans make walkmg- 
stwifs and others tube wells, which they undertake to 
set up near Nizamabad for Rs. 30, taking on themselves 
Ijie risk of not striking on water. 

|The industry of Nizamabad is flourishing, there 
being a large export both of cutlery and walking- 
sticks to Bombay, Calcutta and other places in India. 
The workmen earn from ten annas to a rupee daily. 
Some of them have got together a little "capital and set 
up factories with a number of workmen under them, 
while amongst the rank and lile a co-operative society 
wpuld seem to have a chaitce of success. 

A very promising venture is the Punjab Cutlery and 
* 30 
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Sporting Works at Wazirahad, started by three 
educated young men with brains, capital and energy, 
who are making an effort to turn out the best quality 
of goods with the aid of all available labour-saving 
appliances. Their exhibits at the Lahore Exhibition 
were excellent, and they were awarded a silver medal 
at the Franco-British Exhibition in London for their 
cutlery, which was all sold on the spot. 

At Bhcra there arc 20 workshops for cheap cutlery, 
which is exported to Peshawar, Multan, etc. Besides 
these, three or four families make knives and walking- 
sticks with fancy stone handles for sale to Europeans 
in the hills, and have thereby earned for the Bhcra 
industry a somewhat fictitious importance in Simla- 
written literature. 

The firm of Sluvdeo Singh Uheroi and Co. of 
Sialkot is one of the two or tince m India making 
surgical instruments. Their manufactures have been 
certified to be of great excellence by many distin¬ 
guished medical officers and are exported all over India 
and Burma, chiefly to private practitioners. The (rest 
Sheffield steel at Rs. 40 per maund is used for.. ( he 
blades. They complain that with the exception of 
commissions for repairs they get scant patronage from 
Government departments. 1 

Two kinds of locks are made m the Punjab. The 
first is the local variety with a serew-key, and the other 
an imitation of the English lever lock. Both arc 
generally heavy and rudely made, but their popularity 
is increasing with the rise of wealth among the 
agricultural classes, who, like the small shopkeepers of 

1 It appears from the Consular Report for 1008 that there is a good 
demand for^cheap cutlery in Java, now chiefly met by German^. 
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the towns, prefer them to the cheap but unsubstantial 
German article. Even in out-of-the-way places like 
Jhang, Rupar and Hansi one* often comes across rustic 
geniuses who almost rival Chubb. • 

Imported sheeting costing from Rs. 5 to Rs. 7 per 
maun cl is used for the outside, but very inferior 
material serves where it can be hidden from the eye. 
The chief centre of lock-making is Jullundur, where 
there are 150 artisans who make padlocks of both 
kinds. The Jocks when ready are given by the smith 
to the polisher, who takes two annas in the rupee for 
his trouble. An ordinary artificer will make about ten 
big locks a day and earn 1:2 annas. No improved tools 
or appliances are used, the cutting, bending, etc., being 
all done by hand. 

The trade is in the hands of the lvlioja shopkeepers 
who export the manufactures of Jullundur to Rawal¬ 
pindi, Peshawar, Ludhiana, Multan and Sukluir. They 
generally suppky the raw material and pay piece-wages, 
but where the lobar uses his own material, they buy 
his locks at Rs. 4 to Rs. 12 a hundred. 

Ttte local workers in iron and wood, as well as the 
masons, are all Mohammedans and form one com¬ 
munity, any one of the three crafts being open to every 
member of it- The locksmith of Jullundur is more 
dependent on outside help than the carpenter and, un¬ 
like the latter, will take apprentices from other castes. 
A large number of the workers m iron were formerly 
in the brasslock trade, but gave it up because it ceased 
to pay. Jullundur seems to be a suitable place bof^i for 
a co-operative society and for a school for iron-work. 
It .would also appear to lie a favourable centre for, 
a Wrge foundry and workshop for sugar-uplls and 
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Trunks 

boxes 
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agricultural implements generally, as well as for a 
workshop with modern machinery for making locks. 

There are over a score*of locksmiths in Sialkot City 
who make rortgh locks of galvanised iron for export to 
the Canal Colonies and other places in the Punjab. 
An equal number are engaged in this industry in Kotli 
Loliaran (West), a few miles off. Three-lever locks (21 
inches) cost Rs. 6 a dozen. 

Of the 10 iron workshops in Gujramvala, 24 make 
safes and strong-boxes. These are entirely made by 
hand and their finish and quality" leave much to be 
desired, but they are exported to every place in the 
Punjab. They cost I mm Rs. 10 to Rs. 16 a niaund, (he 
iron used being purchased locally at Rs. 6 a niaund. 
A rather more elaborate article with panels of figured 
brass and handles of the same material is produced 111 
Jagadhri, which is also a noted centre of brass 
manufacture. Ferozepur has half a dozen artisans 
who are modest enough to admit that their safes are 
not so good as those of Gujranwala, and are for local 
consumption only. These are made of iron sheeting 
costing Rs. 5 a niaund, and sell at Rs. 7 to Rs. a 
niaund. They are often weighted with iron tilings to 
give them a false appearance of solidity. All safe- 
makers make their own locks, 
and Steel trunks and boxes are made 111 Delhi, Amritsar, 
Lahore and Multan, and most of all in Sialkot, but they 
are also produced in small quantities in several other 
places, such as Wazirabad and Ludhiana. Ihey are 
grooving in popularity with all classes, as they protect 
clothes against the ravages of rats and white-ants, and 
, only cost three or four rupees each. 

Trunks are made in Sialkot in 25 factories and*.,!. 0 by 
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oi dinaiy blacksmiths in their slack time. Muftan owes 
its fame for boxes to Messrs. Alhbhoy Vallijee, whose 
dispatch-boxes are known all* over India. 1 I'hey use 
imported tinned slieets and locks, and have a factory 
well equipped with modem machmerv. The pro¬ 
prietors are themselves practical tinsmiths. 

Among miscellaneous industries may be mentioned 
the manufacture of scientitic apparatus by the Punjab 
Institute of Science Workshop in Lahore, of guns and 
swords by stray workmen in Gujranwala, Nizamabad 
and other places, and of gramophones by a poor loliii.r 
in Gujrat. 2 Nilas ‘are made m the same place by 
another lolh'ir who has fitted up a small factory with 
neat hand-machines, which, by his own account, he 
made. himself. 3 One o! the koftsi/irs of this town 
(which seems to be fertile in mechanical talent) makes 
fountain-pens of nickel, which are unfortunately use¬ 
less owing to neglect, through ignorance, of certain 
elementary details. 1 

India* annually imports ready-made umbrellas to the 
value of about nineteen lacs, mostly from England, 
huf there is a considerable industry m Bombay and 
Calcu tta in their manufacture horn imported “ furni- 


1 They are not sold in tne C.h.mdm Cli.nvk at Delhi, where cheap 
imported boxes seem to be more popular. 

2 His name is Mohammad Hasan and he calls the machine be has 
invented the 4 ‘ Swadeshi Has.mophone ” 

3 The manufacture of nibs as well as ol penholdets seems to offei 
an opening forenetgetic men with a little capital The processes are 
not difficult, and a set ot hand-machines foi steel mbs can be had for 
about £250, and foi penholders for £90 C I. K , Karachi. For pen¬ 
holders the waste of iron, brass, and wood workshops could be utilised. 

The manufacture of steel nibs is described in the Indian i trade 
Journal* Sept. 8,1910, p. 258. 

, 4 For an account ol the manufacture of fountain and stylographic 
pens, see the three Cantor Lectures, published in the lour, of the So*, 
of Arts > London, of Oct. 20, 1905, and subsequent numbers. 
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ture ;tnd locally-made cloth. The industry is one 
which ought to pay at centres like Delhi, Lahore and 
Amritsar, as umbrellas, arc gaining in popularity 
everywhere. 

As a consequence of the increasing price of copper, 
enamelled ware is making headway amongst the 
Mohammedan section of the population. There is 
hardly any village of importance where a few pieces 
are not displayed for sale by the local bisdti or pedlar. 
The Hindus have not, so far, taken kindly to it, as they 
suspect that the composition of the enan;,el, which is a 
trade secret, includes impure substances. It may he 
mentioned, however, that though bone-ash can he 
used to produce opacity, it is in no way an essential 
ingredient, and is, as a matter ol fact, usually replaced 
by a metal oxide. 

India annually imports the ware to the value of about 
181, lacs of rupees. Over 92 per cent, of this comes 
from foreign countries, chiefly Austria and Germany, 
where the industry has attained vast proportions. In 
Germany alone there are over 70 factories, employing 
22,000 men and women, and with an estimated 
output of four and a half crores of rupees per annum. 
Iron-enamelling is a very easy process throughout,“and 
requires simple materials and apparatus, the essentials 
being a thin coat of suitable enamel evenly distributed 
over the surface of the metal, and a clear tire for 
melting or fusing it. Muffle furnaces, though some¬ 
times an advantage, are by no means necessary. 

Indeed, large enamelled iron plates (such as sign¬ 
boards, etc.) are commonly fired over a clear coke tire 
in England and on the Continent. The metal-work 

1 This is the trade name foi the separate parts of an umbrella. An 
un-uccessful attempt was made at Pa ma to produce these and under¬ 
sell the imported articles. The Khatau Mills and the Kaisar-i-TI ind 
Mills of liorabay make cloth suitable for covering umbrellas. , ’’ 
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also is largely done by hand, vessels likfe cups, 
saucers, spoons, e(c., being all made of single pieces of 
iron sheeting by cutting and punching machines. 1 

The capital required is small compared with the 
outturn and profit, and the raw material of which 
enamel is made is so plentiful here that India, with her 
comparatively iheap labour, has a very good chance 
of building up, under good business management, 
an industry that will not only put a stop to all imports 
but curtail her annual bill for the more expensive 
metals. The.great essential of the industry is to pro¬ 
cure an enamel adapted to the metal employed, and if 
a constant supply of sheet-iron of uniform texture is 
procurable, there should be little difficulty in forming 
the mixture suitable for it. If, however, a great variety 
of sheet irons must be dealt with, the difficulties are 
proportionately enhanced. 

The following simple formula' for while enamel 
may be cited, not for use in a factory, but in order to 
indicatC,roughly the nature and relative importance of 
the "materials chiefly used. They will be useful for 
commencing experiments, other ingredients being 
added to give colour, opacity, etc., as required 1 
Flint-glass . . 130 Sand ... 48 

Carbonate of soda 2(>i Red load * . 30 

Boracic acid . 12 Carbonate of soda 4 30 

Boiacic acid 1 ’ . Jo 

Total 162£ Total 118 

1 Enamelling will not pay without the metal-stamping and cutting 
industry. 

2 Sec Thorpe, Did. Apfl. Client Ait. Enamel. It must be noted 
that compounds of antimony arc poisonous and their use in enamels 
is not allowed in Austria and Germany. Compounds of lcad.arc 
similarly forbidden, but the writer is informed by one who ought to 
know th ?l there is no danger in red lead. 

Porax might be substituted foi*boracic acid and the carbonate of 
soda should perhaps be reduced to one-half the amount mentioned. 

^See p. 146. 4 Sec p. 141. 5 See & 144. 
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The in'ipenal Enamel and Iron Works of Batata, 
owned jointly by an Englishman and some lohdr. s, is 
one of the very few ,of its kind in India. The 
enameller to the linn is an illiterate lolidr who learnt 
the art from a man who had passed through the 
Victoria Technical Institute at Bombay. 1 The work 
produced by the Company, so far as one can see, is 
excellent and the prices are 25 per cent, below those 
demanded for similar work done anywhere else. The 
linn state that all the materials used for the enamel 
abound in the neighbourhood. 2 * 4 

The Punjab Enamelling Works of Amritsar was 
started m September 1910 by Messrs.. Mahendar Singh 
Bros., and is in charge of an ex-pupil of the Victoria 
Jubilee Technical Institute. The factory restricts 
itseif for the present to the enamelling of sheet iron 
by manual labour. 

The iron industry of the province is handicapped 
bv scarcity o! fuel as well as of raw material, but its 
general progiess must be along the lines indicated - in 
the chapter on Wood-work. 0 Ihe prosperity of 
Indian agriculture is closely connected with the effi¬ 
ciency of the blacksmith, and one of the reasons why 
improved machinery cannot be introduced into the 
Punjab villages is the difficulty of getting it properly 
repaired. 1 


1 The class for enamelling on iron was dosed m December 1909. 

2 An excellent book 011 Inc subject is “ Enamels and Enamelling " 

by Paul Kandaw, London, 11100. Tins gives clear explanations and 
directions, besides receipts, but of comse a lew practical experiments 
will feacli more than any book. 

4 See pp. 217 ft set/. „ 

4 The village lohar cannot look after even a two-roller sugar, 
mill. Seeji. 190. 
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The Railway and Canal workshops, as well*as some 
of the private foundries, have done much to raise the 
general level of skill. But tlm is not enough. Schools 
of iron-work should be started along with those of 
carpentry at every important centre and, amongst 
other things, the pupils should be made familiar with 
better tools and appliances for cutting, punching, etc., 
and also be taught to set up and repair simple agri¬ 
cultural machinery. 



CHAPTER XVII. 


Coi’PKR and Brass. 

Copper is found nlong the outer Himalayas, and 
was formerly smelted in large quantities in various 
places in Kulii. Its ores are also widely distributed m 
(lie Narnaul district of the Patiala State, especially in 
the southern half, where they were extensively worked 
in the past. 1 2 Copper pyrites occur m the Simla Hill 
States and in Kulu,^ and also at Danba, m the Bikaner 
State. 3 

«. 

Brass is an alloy of copper and zinc,’'usually irwtlie 
proportion of 4 to 3 or 2 to 1. II is not made in la *^e 
quantities in the Punjab, except at Pam pat and 


1 Especially near a village called Mokata or Motaka. 

There is no sign of rich ore anywhere, but Mr. Hose was able 
to exit act 15 seers of coppet from 2 niaunds of a sample of ore by 
a rough smelting (Geol. and Mineral Resources of the Nantanl Distrut, 
by P. N. Bose, R.Sc., F.G.S., in the Rcc. Geol. Sure. Ind. y Vol. XXXIII. 
(1906), p. 57. 

2 Ball, Econ. Geol. hid pp. 266-67. 

‘‘ Not at Bidasar as incorrectly slated in the Imperial Gazetteer , 
Vol.^VIII. p. 211. The Bikaner Mineral Department states that the 
Daritu mine was worked successfully many years ago, but had to be 
closed down as it was flooded. The Durbar is now making ’arrange¬ 
ments with a well-known firm to pump out the water and work the 
deposits. 
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Jagadhri, and probably one or two other places, being 
usually imported in sheet. 1 Hluirat is a cheaper alloy 
of copper and zinc with an. occasional admixture of 
lead, while pln'il' 1 is made of copper and tin in the pro¬ 
portion of 7 to 2. 

The net annual imports of unwrought copper into 
the province amount to about 14,000 maunds, and of 
un wrought brass to 21,000 maunds, all via Bombay and 
Karachi. In addition to this, however, a great quantity 
of old metal is broken up and re-made into pots 
and pans. , 

The present price of copper sheeting at Delhi is 
Rs. 42-8 and of brass Rs. 115 per maund, but the rates 
fluctuate greatly and naturally increase with Hie railway 
freight as one goes northwards. Old brass can be 
purchased in any bazaar lor Rs. 25 and old copper for 
about Rs. 32 a maund. Bharat sells at about Rs. 25 
and phul at Rs. 50 per maund. 

The orthodox Hindu, especially in the town, will 
notebook his meals except in utensils of brass or phul. 
He* finds earthenware too expensive, as he cannot 
me itinoie than once, and he lias to reject coppei 
because it poisons food, save when covered with tin— 
to him an impure metal. 1 he Mohammadan, on the 

1 India imports unwrought brass and copper, chiefly from G 1 e. 1 t 
Britain and Germany, and to a certain extent from oilier European 
countries, the Persian Gulf, Straits Settlements, etc. The imports of 
copper from Japan have recently been growing in importance. 

Zinc comes from Great Butrin and Germany, and tin chiefly from 
the Straits Settlements, Lead lias been imported chiefly from the 
Persian Gulf duiing recent ye.ns. * 

* Bharat is also called kansa in Kuwait and kut in Ludhiana. 
Phul is also known as kansi. Copper and biass are lamba and ftHal, 
respectively. Lead is sisa or sikka, zinc is jast and tin is kalai, ranfr 
or4tj». * 
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other hafid, very rarely uses brass, but invests in copper 
when he can afford it. In the villages he is as often 
as not content with an earthenware cooking-pot. 

The census tables show that practically the whole of 
the brass, copper and bell-metal industry of the 
province is to he found east of the meridian which 
passes through the town of Jhelum, wliile to the west, 
where the population is predominantly Mohammadan, 
it is insignificant in extent. The largest number of 
brass and copper smiths in any district in the western 
half is found in the Multan district, where it only 
comes to 140, i.e., two per ten thousand of the total 
population, whereas in Delhi the proportion is 31 per 
ten thousand. Moreover, all the great centres are 
situated on or near the trunk railroads. Formerly 
every group of villages had its own workers in brass 
and copper, but with improved means of communica¬ 
tion the artisan’s commercial instincts have made him 
gravitate towards the main arteries of provincial traffic. 
Of the 2,172 workers in the Delhi district, 1^594 
were recorded in Delhi itself, and Amritsar and Lahbre 
account for 337 and 71 respectively, out of the district 
totals of 428 and 108. 

The craft is one of the very few in the country that 
have no grievance against the foreign manufacturer. 
True, the province annually imports about 7,000 and 
8,500 rnaunds more of brass and copperware, respec¬ 
tively, than it exports. This, however, consists in hand¬ 
made articles chiefly from the United Provinces, pre¬ 
ferred for their superior art and finish. There are 
hardly any imports of foreign brass ware. This 
satisfactory position is due to the specialised character 
of the goods turned out, and also to the fact that ill 
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addition to hammering out a pot or a plate ^he local 
manufacturer is prepared to pay a fair price for it 
when it is no longer of use. ’The only dark cloud on 
the horizon is the continued rise in thu price of the 
raw material, amounting to about 25 per cent, in the 
last few years, which has given an opening to imported 
enamelled ware amongst the Muhammadans and the 
lower orders of the Hindus. 

A minute division of labour is the rule in the Division of 
industry, especially in the Delhi division, a single Labour - 
vessel often passing through the hands of as many as 
six operators. The workers realize that this arrange¬ 
ment not only leads to greater efficiency and manual 
dexterity on their part, but effects a great saving of 
time. Further, a sharp line of division persists in 
every district of the province between the makers and 
sellers of this ware—the Thatheras and Kaseras. The 
great ma|ority of the persons engaged ill the industry 
are Hutdus, tl;e Kaseras claiming to be a section of the 
higher castes, Banvas and Khattns—a claim which is 
generally admitted—while the Thatheras areaclass by 
Twelves, having been recruited in many places from 
Dollars, Alnrs and otlieis. As may be expected, the 
trade is entirely in the hands of the Kasera, who brings 
capital and knowledge to the industry, whereas the 
artisan has only his labour. The shopkeeper knows 
the markets and it is his raw material that the artisan 
works up in accordance with the designs dictated by 
him. The artisan’s remuneration is calculated on tile 
maundage of the finished articles, and he is also, al¬ 
lowed a certain proportion, usually one-ninth of the 

weight m the case of brass, lor wastage,' The shop- 

• % 
keept^ takes the risks and the profits of the industry. 

*. * 
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The relations between the capitalist and the arti¬ 
san vary in different places. They are distinctly un¬ 
friendly at Rewari and Multan, where the Kasera is 
denounced as a blood-sucker, but are said to be 
amicable at Sialkot and Jagadhri. Everywhere, how¬ 
ever, the Thathera is bound hand and foot to the Kasera 

(. 

with the chains of debt, lie is a sort of town-serf, 
unable to move to the best labour-market, and his 
immobility is no doubt the cause of the great dissimi¬ 
larity in the wages of labour at the various centres. 
It must be noted, however, that the Thathera, being a 
Hindu, is a better man of business than, say, the 
Mohamtnadan blacksmith, and is therefore better 
qualified to assert his economic position. He has 
not permitted the rise in the price of the raw material 
to prejudice his wages, which are nowhere very low. 
The burden lias fallen partly on the shoulders of the 
shopkeeper and partly on those of the consumer. 

Owing to the method of payment by piece-work, 
tlie Thathera’s daily wage is rather difficult to “cal¬ 
culate, but the following table is believed to be fairly 
accurate :— 



Ks. A. 

Rs. A. 


Rs. A. 


Rs. 

A. 

Jagadhri 

— 

X 0 

Amritsar 

- 


1 

0 

Lahore 

2 0 

to a 0 

Jhang 

1 4 

to 

1 

8 

Gujranvv.ila 

0 12 

to 12 

Multan 

0 8 

to 

0 

14 


A few representative prices of the finished article may 
be given for the benefit of the general reader. The 
rates vary greatly according to the state of the market 
as well as the finish of the articles. Gharras ( kalsas) x 
of hammered brass sell at Rs. 42 per maund in 

11 

Gujranwalla, Rs. 50 in Multan and Rs. 52-8 in Rewari, 
.while the same vessels cast are Rs. 50, 55 and 60, 
1 Inrge narrow-mouthed vessels for carrying water. * , ' 
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respectively. Plain copper ware varies from Rs. 55 
to Rs. 70 per maund in Multan, and phul drinkmg- 
cups from Rs. 70 to Rs. 90. * 

We will now review the industry brteHy under its 
chief centres. Taking first the district totals, we find 
that the Delhi district heads the list with 2,172 
workers, followed by Siaikot with 1,185 ; Amritsar is 
third with 428, and Gujranwala fourth with 294. 

Amongst the manufacturing centres the city of 
Delhi stands pre-eminent not only on account of the 
number of its artificers (in 1901 there were 1,894), but 
also of the artistic finish of its products. 

“ Most of the smiths from other places admit that 
they arc not so skilful with the hammer and stake 
(saniian) as those at Delhi. In shaping a circular 
vessel of changing diameter they find it necessary to 
soider pieces on ; while a good Delhi copper-smith 
shapes the whole without joint from one piece. 
Nests (ganj) <>J‘ cooking pots; (ilef’cltis) with eleanly- 
deffiTed edges fitting closely into each other, are the 
USU&1 articles made, and they are often admirable 
sfd'yjaens of plain hammer work. Brass 1 articles 
are tastefully ornamented with foliage in low relief. 
There is a considerable production too of small 
fantastic toys in brass, roughly made but often in¬ 
genious. The merry-go-round seen at fairs furnishes 
one model, and railway trains, ratlis, grotesque figures 
and toy vessels of all sorts arc also made. The best 
Hindu sacrificial brass wares come fiom Benares, 
Muttra and Bnndaban, but many are now mad* at 
Delhi.” 2 In addition to these may be mentioned the 

1 Af well as copper. * 

' Mr. Lockwood Kipling's note in the Delhi Gazetteer (1883-84), 
ppf!28$9. » 
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manufacture of cheap brass lamps and fittings of very 
fair workmanship, which find a market on every 
side. 1 » 

Rewari, 30«milcs by rail from Delhi, is an important 
centre with 100 to 125 Kaseras and 24 Mohannnadan 
makers of plml ware, who make, in addition to ordin¬ 
ary pots and pans, a few articles such as hukkns, lamps, 
etc., of some artistic merit. The artisans appear to 
he intelligent and enterprising and not very greatly in 
debt ; and they have some literate men amongst them. 
As has already been mentioned,, they resent their 
economic dependence on the shopkeepers. It is 
believed that with due support they would gladly 
form themselves into a co-operative society. 

Travelling northwards by the E. I. Railway, the in¬ 
quirer arrives at Panipat, where (here are 50 workshops 
owned by Thatheras, who make ordinary vessels of 
hammered brass. There arc live or six establishments, 
however, where articles of a more ambitious- design 
are cast of brass alloyed with a proportion of zinc"and 
lead and then turned. Besides these, must be n\en- 
tioned some Mohammedan copper-smiths who^tun 
out ordinary kitchen utensils. 

Panipat ware finds a market all over the Punjab 5 
and as far south as Khandwa and Indore. 

jagadhri has about 80 shops, with 800 brass-smiths 
who have a reputation for artistic ware such as branch¬ 
ing lamps and also for locks and bells. Brass is made 

1 The figures (or the trade of Delhi in wrought brass and copper 
good^ in 1908-09 are as follows 

C iter (Im P° rts h 474 maunds Bras$ ( Imports 2,213 maunds 
0pper f Exports 1,224 do. , I Exports 3,8*1 do. 

‘ * The writer was told at Uujranwala that Panipat biassware Was 
not known*there. * . 1 
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in the locality, the alloy consisting of 32 parts*of cop- 
ppr to 11 of zinc. The annual export of the ware is 
estimated at Rs. 60,000. Jagadhri is also the entre¬ 
pot of the Punjab trade in borax, 1 a material almost 
universally used as a flux in brass founding. 2 

There are only seven that heras in Jullundur, but a 
number of Mohatnmadans of the Lobar caste are 
engaged in making brass locks. The work involves 
less labour but is also less paying than the manu¬ 
facture of imp locks, and is therefore done only by the 
weaker and less, enterprising members of the com¬ 
munity. The brass is cast and the articles polished 
and finished on the premises. An average workman 
will make about 20 small locks a day which he sells 
at, say, Rs. 6-4 per hundred. He finds work, how¬ 
ever, only during fifteen days in the month and his 
average daily wage is not more than six annas ■' 

Close on 250 persons are engaged in the industry at 
Amritsar and 2.50 at landiala, 11 miles oil, both of which 
export brass ware in considerable quantities in every 
difection. Only plain ware is made at Jandiala, but at 
Ttmiftsar there are two styles of work, one of the 
ordinary kind and the oilier in imitation of the tinned 
and chased ware of Kashmir. The latter is the 
speciality of Kashmiri workmen, who turn it out for 
the use of their caste-fellows. They make, amongst 
other things, copper salveis ornamented with alternate 
circles of tinned and plain surface. A certain number 
of samovars for making hot water, an imitation no 

1 See p. 144. In former days iron and copper used to be brought 
from the hills, but this trade has long ceased. 

, 1 See p. 236. » 

3 H^s economic position is the same as that of the maker of iron 
toclfs. See p. 236 * 

32 
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doubt ol those of Kashmir and Central Asia, are also 
made. 

There are 10 artisans In Jagraon and from 60 to 70 
each in Lahore, Gujranwala and Daska. The process 
of centralisation does not seem to have gone far in the 
Sialkot district, for its headquarters chics not boast of 
many workers in brass and copper and lias to import 
utensils from outside to meet its wants. Find Dadan 
Khan not only caters for the Jhclum and Shahpur 
districts, but also expoits to Rawalpindi, the North- 
West Frontier pi ovince and Sind, 'it, has twenty work¬ 
shops with 100 workcis in phut, and in addition to 
these (JO who work in brass, Multan lias half-a-dozen 
workers m copper, 18 111 brass and 5 in phiil, all 
Hindus except the copper-smiths. 

A factory for turning hi ass vessels with a capital of 
Rs. 40,000 was started some years ago m Amritsar but 
failed, as the public would not buy its goods. The 
Ganesh Flour Mills Co., Ld., of Delhi,'have attached 
to their factory a workshop for brass and aluminium 
vessels which does not seem to thrive. One of the 
reasons is that it is in charge of the milling expert^wlTo 
has neither the time nor the knowledge to look after it 
properly. Another reason is the peculiar organisation 
of the brass trade 111 Upper India. The dealers, who 
form a close ring, cannot set aside the Thatheras who 
are in their debt and who can only repay capital or 
interest if their manufactures sell. Besides, the former 
no doubt get, or think they get, better terms from 
the-individual artisan than they would from such a 
factory. Skilful pushing by good commercial ^travel¬ 
lers is indispensable if any enterprise ol this kind is to 
succeed. 
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A specially promising field for co-operative* societies Suggestions, 
is offered by the brass industry. The elimination from 
it of a certain number of superfluous middlemen, whose 
brains and energy will be useful in other directions, 
will be almost as great an economic gain as the moral 
and material elevation of the workers themselves. 

1 he artisans, as has been noticed before, possess some 
business capacity and are in most cases already used to 
being governed by a “ punch ” or a committee of 
ciders. The dilliculty about the taking of interest 
does not aiise in their case. 

The brass-work of this province, even that of Delhi, 
does not come up to the standard of Jaipur, Burma or 
Southern India in finish or design. A school of art 
brass’-ware at Delhi would do much good to the 
industry by introducing higher standards of art, 

Further, brass tarnishes very quickly in the Indian 
climate. It will be for the school not only to leach 
better'work, but to introduce proper methods of 
lacquering with transparent as well as coloured varnish 
that will enable the metal to withstand the action of 
^he atmosphere. 1 The art of enamelling on brass and 
copper, which is well known in Kashmir, could be 
taught with advantage by the Mayo School of Art. 

In Germany a gical deal of brass work is done m the 
worker’s home with tin- aid ol simple machinery. 

The Lahore technical school, as well as the proposed 
school at Delhi, should have a collection of all such 
appliances, amongst which may be mentioned : 

1. A wheel and axle anangement to make the brass- 
turner's lathe go one way continuously. At present the 

1 For an account of the .11 1 of lacquering on brass sec Spon, II orfr 
v ^hop Receipts, Vol. I. Art. Lacquering. 
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coolie, v. ho turns it backwards and forwards with a 
strap, wastes about half his efforts. The big wheel 
could be left flat for a leather belt, or grooved like a V 
to take a rop^. 

A rude machine of this kind has actually been set up 
in Multan by a man who turns Thafheras’ vessels and 
cleans old ones for customers for a small fee. 

2. Hand machinery for shearing straight pieces and 
cutting circular or oval shapes. 

3. Hand-presses for shaping flat pieces into various 
forms 1 and for the manufacture of buttons.* 

4. Lathes for shaping brass and copper vessels 
instead of hammering them—a process not yet prac¬ 
tised in the Punjab. 

1 As suggested by Mr. Cluttcrjee on p. 125 of his Industries oj the 
United Provinces. 

2 A complete bet of hand machines for making iron, brass and zinc 
buttons, with a set of tools for producing trousei-buttons also, can be. 
had from Taylor and Challen of Birmingham for about i'75, c. i. f 
Karachi. 



•CHAPTER XVIII. 

The Pkkcious Metals, Aluminium, etc. 

About ^300,000 worth of gold m addition to an 
enormous quantity'of silver, is annually imported into 
the Punjab, 1 almost all to be converted into ornaments. 
There is no surer proof of the general prosperity of 
the Punjabi, especially in the Canal Colonies, than the 
large sums he is investing in the precious metals. 

The ornaments worn by women in this province are 
often very handsome, but they are always of a simple 
and massive character. Sometimes, indeed, they are 
hardly more than mere ingots of gold and silver. 
Wijh the exception of watchguards, rings and studs, 
jewellery of European fashion, in which art counts for 
mor"than the metal, is nowhere gaining favour. 

The industry in gold and silver, which it may be 
mentioned is invariably practised by the same person, 
is dominated by the snif. It is he who supplies the 
precious metals to the workshops, as well as to the 

1 Gold is collected in insignificant quantities from the sands of many 
of the Punjab rivers. 

The galena of Kulu, winch is only slightly argentiferous, contains 
from 13 to 80 oz. of silver per ton of lead. Nothing definite, hovft ver, 
is known about the extent ot these ore-bodies Native silver is rare m 
nature and has certainly not ygt been discovered in this province, 
"rtie staterrjpnt in the Kangra District Gazetteer (1899) Vol. II. p. 
*0out * veins of silver ” needs revision. 
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general"piiblic. Orders are often given through him, 
and sometimes he employs the artisans and makes 
himself responsible for their work. To these functions 
he frequently joins those of a banker, and waxes rich 
with the profits of money-lending and pawnbroking. 

The Sunurs, or goldsmiths, are uniformly spread all 
over the province. They .ire found'in almost every 
village, where they practise all the branches of their 
craft. In the larger towns, however, and especially in 
Delhi, the industry is very much subdivided. 

The goldsmith is generally a Hindu in the eastern 
districts of the province and m the Salt Range tract, 
while to the west lie is often a Mohammad,m. He is 
generally poor, as the handling of the precious metals 
no more makes him rich than tile carrying of appetis¬ 
ing dishes satisfies the hunger of a table-hoy. Popular 
opinion, however, ascribes Ins poverty to his misdeeds; 
for, as a type, he is neither liked nor trusted. 

The ornament-maker’s charges vary in •different 
places and for different tilings. The simplest articles 
of silver may only cost a pice per tola to make, bufthe 
ordinary rate is from half an anna to two annas^whi’le 
for the best workmanship of Delhi, Lahore or Multan 
it may be as much as four annas. The charge for 
fashioning gold into very simple ornaments need not be 
more than one anna per tola, but for average work it is 
four annas, and the best may go up to Rs. 3 per t61;L 
Gold jewellery of European fashion costs anything 
between Rs. 4 and Rs. 100 per tola in Delhi. An 
ordinary goldsmith probably earns from Rs. 20 to 
Rs. 30 a month, but the best Delhi artists are said to 
make as much as three rupavs a day. 

1 80 tolas m a seer •» 2 lb. 6 oz. (Troy). 
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In special cases, individuals order ornaments from 
tile better-known centres ; but it may safely be asserted 
that there is no trade of any importance in ornaments 
except in Gujranwala and Delhi and perhaps a few 
other towns. The artisans of Gujranwala have a 
considerable reputation lor lair dealing 111 the districts 
north of Lahore and in the Canal Colonies, and are 
said to export as much as 1,000 tolas ot gold and t ,000 
of silver ornaments every month. The usual practice 
is to make piychases through one ol the dozen local 
srtifs who give a guarantee lor lineness, 

Delhi is the largest centie 111 Northern India for all Delhi, 
kinds of articles made of the precious metals. Its 
jewellers have agents in Bombay and Calcutta, where 
they supply a good deal of the jewellery of European 
fashion increasingly allected by Indian ladies in (hose 
parts. The Delhi industry has, however, much 
declined, curiously enough, since the date ot Lord 
Guidon's Durbar. The export in former clays is said to 
ha\^ amounted to about eight lacs of rupees per annum, 
of which live went to the Native States, and three to 
European tourists and others. The Indian chiefs have 
now transferred their custom elsewhere, and the 
Chandni Cliowk has to be content with orders for a 
paltry 2.1 lacs every year. 

There are fifty artisans m Delhi who can copy most 
of the trinkets one sees in a Bond Street shopwindow 
with tolerable success, while there are over a thousand 
who make ordinary country jewellery . 1 To these 

..._ 

* 

1 Cfr. Rentier: “ Among other things, the Indians make such beauti¬ 
fy gold ornaments that it may#be doubted if the exquisite work- 
manshj^ those articles can be exceeded by any European gold^ 
smith.” Travels 1658-07 (Constable 1891) p. 254. • 
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must be added twenty workshops where howdahs and 
similar bulky articles of silver are still prepared for the 
Indian princes. Finally, 'there is a host of polishers, en¬ 
gravers, setters of stones, stringers of pearls, and others. 

The use of silver vessels of all kinds has increased 
amongst the wealthier classes of the Indian population 
with the fall in the price of the metal. Rose-sprinklers, 
trays, betel-leaf boxes, etc., made of it, have always 
been in vogue, but an increasing number of people 
now also affect silver drinking-cups and other utensils, 
and decorate their rooms with -similar articles of 
ornament. 

The silversmiths of Delhi can make this ware 
cheaply and well in any required style of art, and do 
the work entirely by hand, from start to finish. The 
price of the finished article depends on the fineness of 
the metal used, and the art and labour expended on it, 
but it maybe said to vary between 14 annas and Re. 1-4 
a tola. In Amritsar there are 15 workshops for plain 
silver vessels. A drinking-cup can be made for an 
anna per tola, and a rose-sprinkler at 2^ annas,' in 
addition, of course, to the price of the metal. " 

Little art is expended on Amritsar ware, which 
makes rather a poor show by the side of the imported 
Kashmir articles of the same type. The only other 
place in the Punjab where this particular industry 
exists is Lahore, which has a few workshops. 

There is an unlimited market in Europe and America 
for good handmade articles, provided they are well 
linijihed. The Indian silversmith, however, must 
realise that the practice of extensively alloying the 
metal, which has unfortunately become prevalent in 
Some places, has done much to lessen the popularity 
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of his goods. l\ is very desirable, in the Interests of 
•the craft itself, that a system of hall-marking silver, 
on the lines suggested for til*; tinsel industry 1 should 
be adopted in the province. 

An attempt to introduce machinery into the industry 
on a large scale is likely to lead to disaster ; some of 
the preliminary operations, however, such as the (kit¬ 
tening of silver sheets, could be more efficiently done 
by mechanical means. Stamping implements could be 
introduced for articles made in a single piece, such as 
trays; but all those.that have to be joined by solder aie 
far better done by hand. A hand-beaten silver bowl 
will easily outlast two spun or stamped ones. 

The goldsmith’s craft is well worth the attention of 
outsiders. It is not very difficult to acquire, and is 
certainly not so laborious as iron-work. Though 
European fashions are not coming into vogue, one 
notices a distinct development m popular standards of 
taste \v4nch the illiterate suuar is not able to satisfy. 

A class of educated goldsmiths, able to conceive and 
execute original designs in harmony with the old, is 
How ^wanted. The goldsmiths class in the Madias 
School of Art is very popular, ll jewellery is added 
to the curriculum of the Mayo School at Lahore it will 
draw to industrial pursuits many youths whom the 
rofigher trades ol the blacksmith or the carpcntyi have 
so far repelled. 

The precious metals are largely u*ed to decorate the Tinsel, 
holiday attire of the people of India in the form oUvirc 
and a hundred-and-one varieties of tmsel. 2 J he 

1 See p. 259. 

1 Kor an account ol the fiokl and silver tinsel industry of the 
province, and especially of Delhi,The reader is referred to Mr. Burden's. 
rMeelleift monograph on the subject. 

83 
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manufacture of these has.held an important position 
amongst the artistic crafts of India since the earliest 
times and given employment to a large number of men, 
women and children who might otherwise have been a 
burden on the community. In Delhi, lor example, 
which has always been one of the chief centres of this 
industry as well as of the allied art of embroidering on 
silk and velvet, 1 no less than a hundred thousand souls 
were estimated to be engaged in its various branches 
not very long ago. 

The last few years, however, havo witnessed a rapid 
and general decline, due mainly to the large imports 
of all grades of wire and tinsel, good, bad and indif¬ 
ferent, from France, Germany and Russia, indistinguish¬ 
able in appearance from the local article, and much 
cheaper. The manufacture of stihmi, sit ini 2 and 
similar articles is dying. Though gold and silver wire 
is still produced in Delhi it forms a very small propor¬ 
tion of what is used in the still thriving gold-lace and 
kalabah'in 3 industries. Most of the material is imported. 

The bulwark of the industry was the system of 
municipal hall-marking which prevailed in Laho.e till 
1890 and in Delhi till less than a decade ago, and 
which practically guaranteed to the public the purity 
of the metal used. It is impossible to overestimate 

1 The most noted cmhroidcieis It Delhi .ire All Jan, who makes 
gold-embroidered lobes, cm tains, elc.forthe Indian princes, and 
Manak Cliand Kislien Ch.md, who specialises in European dress- 
pieces. 

1 Salma is a thin close cull ot louud or llullcncd wire like the 
tendrils of a cieepcr. Si/dni is the ordinary round sequin. 

’ Kaldbatdn or tilla is silk threjd wound round with very Jttiin 
jjjld or silver wire. (Ma-kindri is the generic tenn applied tc all 
gold and silver lace. The goid-baf is the weaver of the lace. “ 
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the value of such a guarantee. Tile weannj* of false 

‘tinsel is as repugnant to the Indian mind as the use of 

» 

false jewellery is to the uppe* classes m Europe. The 

best customers of the mdustiv are the wealthier classes, 

• ’ 

who would rather pay a little more and be sure of what 
they get than run the risk of their embroideries tar¬ 
nishing after a tew years. Garments worked with gold 
and silver are not thing away m India with the change 
of every fashion, but are olien handed clown as heir¬ 
looms from generation to generation. 

Outside Delhi 4he industiv is still carried on at 

» 

Amritsar, Jullundur, Lahore and Multan, where the 
conditions are practically the same as in the Imperial 
Citv. The following table gives approximate statis¬ 
tics 

K-'ish ! 3 " 1 ' Tir - Kashi - 2 j Uabk.ii.' G 6 l.i-b.ifi. 

In Delhi 

00 woikshops 120 factories and 
with a thou. thousands of 

sand work- pat da women, 
ers, Moham* 
madans of dif¬ 
ferent castes 

In .linntsar. 

16 workshops | 12 woikshops 20 workshops , 16 to 17 workshops 
each with 4 to! with 2 to 8 with 4 to JO; in addition to a 

8 Hindu arti- men each, ol men each of 1 large number of 

£ans. all castes. all castes, ; Muhammadan 

Hindus as | women, 
well as i 

Mohamma- 

! dans. : 

1 The term kandla includes all gold or silver wire not below the 

thickness of ten to twelve yards per tola, and the man who draws it 
is called a kandla-kash. 

3 The tar-kash draws the kandla into still finer wires (tar), of 
which 800 to 1,000 yards go to yie tola. 

is flattened by the dabkaya by hand or with a hantf- 


• 3 This wire 


20 woikshops 1 90 workshops 
w;th altogc- j * with a thou- 
thei 125 arti- j sand artisans, 
tfttis, mostly | mostly 
*11 indus. | Moham- 
, . | madans. 
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K.tntlla*Kashi. 


4 workshops 
each with 
Khatlri arti¬ 
sans. 


7 workshops 
each with 2 
ar isans. 


fi workshops 
with 25 arti¬ 
sans of .ill 
castes. 


Tar-Kashi. 


100 workers, 
mostly 
Moham- 


I (} workshops 
with 14 arti- 
! sans, all 
1 Moham- 
madans. 


Dabk.ii. 


50 artisans all I 
Muham¬ 
madans. 

j 


j 00 to woik- 
l eis, Hindus ! 
! as well as 1 
Moham- 
madans. 

; I 


In Lahore. 


madans. 


In Jnllnnditr, 
j 27 wetkshops, 1 Do. 
! all Moham- j 
j madans. 

In Multan. 


(iota-ball. 


Chiefly Moham- 
madan women. 


Mohanimadan men 
and women who 
work in their 
homes. 


Not done at all. 


Tin.' daily wagi vanes between the two annas 
usually earned by the pardil woman who weaves gold 
lace to the ei.s^ht or twelve annas of the kandla-kash. 

Two steam factories for the manufacture of kai\tlla t 
tdr, etc., were established in Delhi in 1898 and 19i)0, 
respectivelv, both of which came to grief through the 
incompetence of the men in charge. Ol these the 
Lametta Company had a capital of Rs. 75,000 and used 
machines made in Delhi in accordance with its 
“ expert's ” designs. All the machinery of the other 
factory was German and cost ks. 50,000. 

A third factory, that of Kanjimul Natluimal, lias a 
capital of Rs. 10,000 and is worked by electric 
power. It is doing well under the management of the 
proprietor himself, who was trained in Bombay. For 
the present kalabatnn only is made from imported 
lametta. The machinery \Vas partly imported and 
partly majte in Delhi itself. 
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Among the measures that could be adopted t6 restore Practical 
the tinsel industry to its former prestige and prosperity sll 8f< >stlon3 ' 
may he mentioned the system* of public hall-marking. 

The local wire-drawers, as opposed to the more short¬ 
sighted artisans of Lahore, will welcome any such 
arrangement provided they are not required to pay 
more than the 'bare cost of the establishment ; and 
provided the metal used is tested for a 2 per cent, alloy 
and its purity duly certified. 

The following labour-saving appliances, which are 
already in use in,ether parts of India, might be intro¬ 
duced among the workers :— 

]. English drawbench for drawing wire. 

2. Machine for flattening gold wire 1,000 feet per 
tola, to he had for Its. 50. 

3 . Kalabalun winding machine with 26 reels, to be 
had for Rs. 130. 

4. Machine for weaving gold-lace like those used in 
Bangaldre amU'lsewhere. One Akbur All of Ludhiana 
has patented one such. Another inventor from 
Kalinuwan (Gurdaspur district) adhibited an ingenious 

Tontiftance for the same purpose at the Lahore 
Exhibition in 1909-10. 

5. The electric processes followed at Lyons in 
France. 

K r o enamelling worth mentioning is done m any Kernel 
town in the province except by eight workshops in 
Delhi, seven in Jhang-Maghiana, six in Kulu, twenty 
in Kangra and fifteen in Multan. 1 The Delhi 

cnamellcrs work on gold, and often equal, if they, do 

_ » _ 

1 fahawalpur, it may be nienyoneif, still has a reputation for this 
art which no longer exists in Lahore. For an account of Indiary 
cflamel fyfrk, see Watt, Indian Art at Ddlu, pp. 21 cl sci/. t 
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not surpass, their fellow-craftsmen of Jeypore, while 
those of Multan, Jhang and Kangra can only handle 
silver and produce very second-rate effects. They 
export, however, a large quantity of cheap articles of 
jewellery, such as brooches, scarf-pins and studs, all 
over India and even to Europe. 

The reason why Multan enamel-wdrk is so inferior 
is that the artisans alloy the silver with copper and 
nickel to the extent of 20 per cent., thus lowering its 
melting point below that of good “hard” enamels. 1 
All the finest colours are “ hard " and can only be set 
on pure silver, which alone will withstand the heat 
required to melt them. The best old work was 
entirely done on pure silver and there need be no 
difficulty whatever in reproducing quite accurately, 
any of the classic greens and blues, provided unalloyed 
metal is used. 

The enamellcrs of Multan and, for the matter of 
that, elsewhere, will largely increase tlje popularity of 
their wares if, m addition to the above remarks, they 
will bear the following in mind. 

J. Extreme care must be exercised to keep'every¬ 
thing connected with the work very clean, as dirt of 
any kind affects the purity of the colour. 

2. Red and yellow should never be applied to 
silver, though, like any other colour, they can 'be set 
on gold. 

Opaque colours are only suitable for bronze and 
copper. On silver transparent colouis only should 
be used.^ 

, 1 A “hard” colour h one that will melt only at a high tempeia- 
ture. 
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4. In no case is it permissible to use “opaque 
ind transparent colours together. The two qualities 
do not harmonise, and will’ not give good artistic 
effects. 

5. In cheap European work patterns are sometimes 
stamped preparatory to enamelling. This is not 
advisable, as enamel does not adhere to the surface 
of the metal so treated as well as to the surface 
produced by the graver or other hand-tool. Cheap 
stamped jewejlcry continually loses its enamel coating 
and causes much .disappointment. 1 

There is a small colony of lapidaries in Delhi (a i.apidart 
relic of the Moghul Impelial Court), who work on 
rubies, sapphires, turquoises and emeralds. Quan¬ 
tities of these stones, particularly emeralds of the 
cheaper kind, are sent to them by London jewellers, 
through firms in Calcutta, to be cut and polished, and 
above all to have their surface-flaws excised. It 
appears’that wjth their simple implements the Delhi 
artists do the work as well as their fellow-craftsmen 
in 'Europe, and charge much less, but only three 
"Plittei^ { katayyas ), all Hindus, and 100 polishers 
{brgsi: s), all Muhammadans, are now left. There was 
a time when a first-rate cutter or polisher earned 
Rs. 200 per mensem. Rut times are bad, and the 
former has now to be satisfied with Rs. 10 to Rs. 15, 
and the latter with Rs. DO to 50. 


1 A great deal lias been written on enamelling in recent yeais in 
various magazines, but unfortunately no veiy good books # aie 
available. About the only one woith having is Cutiynghame’s Art 
Enamelling on Metals , London (1901), and that too gives more 
atfention to Limoges (or painted) enamels than to the chamf&evt'• 
ertamelsV^duced in the Punjab. • 
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Aluminous laterites, though not "occurring in the 
Punjab, are found in large quantities in other parts 01 
India. If it pays the British Aluminium Co. to trans¬ 
port French and Italian bauxites to Ireland for the 
extraction of alumina, and then to send the alumina 1 to 
Scotland for electrolysis, it might also pay Indian 
capitalists to extract alumina on the' spot from the 
highly aluminous 2 and easily quarried laterites of the 
Central Provinces or Bhopal and rail it for further 
treatment to Jagadhri 3 in the Punjab, where a con¬ 
stant supply of cheap electrical energy could perhaps 


1 Besides being the immediate source of the metal, alumina or 
aluminium oxide (Al.,0 s ) is used in dyeing, and as a base for 
the manufacture of aluminie salts, such as aluminic sulphate and 
aluminium feme, which aie used in d>cmg. It also yields alum (see 
p. 135.) 

It is understood th.it the scciet process fur the manufacture of 
synthetic rubies and sapphires, which are turned out in Urge quan¬ 
tities at Idar on the Nahe (Germany), and at Boulogne, consists in the 
fU8ion of pure aluminium oxide by means of the oxy-hydrogen b’ nv* 
pipe, the colour being imparled by the addition of chromic compounds 
111 the case of rubies, and of some salt of cobalt for sapphires'/* (ltut. 
Trade Journal, September 15, 1910, p. 278.) 

2 “The laterites from Balaghat compare vety lavourably with the 
bauxites placed on the British market .... The percentage of silica 
is low ... a fealure of gieal advantage in the extraction of alumina 
by Bayer’s process.” Prof. Dunslan's Report in Re.c. (icol. Siirv. lnd. 
Vol. XXXVII. (1908-09), pp. 21(>-17. 

On the aluminium resources of India, see also Ret. (icol Suit. Ind. t 
Vol. XXXII. (1905), pp 175 cl seij . and Vol. XXXIX. (1910), pp. 210 
et seij. For information on aluminium in general see J. W. Richards’ 
Aluminium, published by the Aluminium World , New York. 

Tin* bauxite deposits at Madh in the Bikaner State, the nearest to 
the Punjab, appear to be of poor quality. 

* Jagadhri is 557 miles from Bhopal and 623 miles from Juobcl- 
pore. 
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be made available from the Jumna ami the Tons 
’ rivers. 1 

The brass and copper now used in India all come 
trom abroad. If Indian aluminium e\er becomes 
cheaper than these metals, we may expect an indus¬ 
trial revolution vaster and more beneficial in its 
results than e\Vn that predicted to follow the manu¬ 
facture of cheap sulphmic acid. 

As in the Bombay and Madias Presidencies, 
aluminium ware is ginning popular favour in the 
eastern districts of the Pimpth, though it has not yet 
made headway in the west except in a few places. It 
is much in evidence in the bazaars of Amritsar, where 
it is displacing not only enamelled ware, luit also the 
while'uteusils of Moradalud. In Guji.mwala there are 
40 shops belonging to dealers m brass-ware, ol whom 
no less than '20 also sell aluminium vessels, to the 
extent altogether of Ks. 7,000 to 8,000 per annum. 
The ixft.nl prices quoted ate Rw 4-8 per seer for 
tunfhlers and Ks, 8 per seer for dckcliis. At Bhcra a 

i 

»■ » it Kalsi, about -0 miles fiom Delira Dun lailway station, a 

e oils taut supply of tO.OOo to 50,000 H. P. is said to be available 
Irom the Jumna and Tons rivers. Major-Gcncial Beresford-Lovcll, 
R.E., C.B., CS.I., JI I.E.li, preparei! a si heme some time hack to 
develop a maximum of 19,500 kilowatts of electrical energy from this 
supply fof clisti iluitiou within .I lafl-imle radius. He estimated the 
lost of energy pel kilowatt-hobr in quantities not less than 750 
kilowatts (12 liouts a day) al -I | pies at Jagadhi i or Saharanpiir 
and 5J pies at Delhi. If only 73 kilowatts are supplied the cost per 
unit would be about 25% more. Another scheme is to utilise the two 
I alls of 17 feet altogether at Salempm on flic Ganges Canal about 10 
miles from Roorkcc , from lliis about 720 kilowatts would be .yailabc 
at 4'23 vies per kilowatt-horn all Ihc year round. For an account of 
tjic Extent to which water power is used by the aluminium factories 

the fcvrpld, see Indian Trade Journal, April 18, 1907, p. 185. • 
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shopkeeper' displays some aluinimiMn drinking-cups 
(kalords), which he says people are beginning to like.< 

The Mohammadans have of course no prejudice 
against the metal, and the vast majority of even 
orthodox Hindus place if on the same level as brass. 
Some educated Hindus go a step further, and appre¬ 
ciating its attractive appearance, and 1 'the fact that it 
needs no tinning, elevate it to the rank of gold and 
silver, which can he rendered ceremonially pure by 
simply washing with water, as distinguished from 
brass, which must lie scoured with earth or wood- 
ashes. 1 

Aluminium would gain more rapidly on its rivals if 
the manufacturers saw their way to set up local 
agencies to do repairs and to buy up the old metal. 
A copper vessel with a hole in it can lie made good 
again or sold to the nearest copper-smith for a sub¬ 
stantial portion of its cost price, whereas a leaking 
aluminium tlekchi lias practically to he, throwrt away. 
The Indian Aluminium Co. of Madras state that they 
sell their ware at about Ik'. 1-8 a pound and are pie- 
pared to buy it back when discarded at eight annas,' 

But they are too far off. Manufacturers will do 
well to offer the best prices they can without actually 
losing oil the transaction. 

It ought to pay to make aluminium ware in the 
Punjab from imported shcet-metal, because [a) the 

1 Aluminium w.irc should be (.leaned vvilh smooth sand or line 
gravel. Wood ash is also excellent, but gives a chill appearance to 
the pyts. If a bright finish is desired wood ash should be followed 
with fine sand or Brooke's soap on a haul nail brush. The pots 
should Ihen he well washed with water and put out in the sun to dry. 
If this method is adopted, the more*'they are used the brighter they 
will become. * , 
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freight and duty oil sheet is less than on the*finished 

article, (b) the skilled labour required is locally avail¬ 
able, (c) such labour is cheafier than in Europe, and 
(</) local tastes and fashions can be .much better 
studied by the local manulacturer. 

The Ganesh Flour Mills of Delhi have set up 
machinery for turning aluminium vessels, 1 from 
German sheet-metal. This department appears to 
have sullercd through lack of push and advertisement, 
as it is little known m Delhi itself. 

German silver,*50 per cent, of which, it may be noted, 
comes l'tom the United Kingdom, appears to be 
gaining favoui amongst the poorest classes. The 
distributing centres for the raw metal are Delhi and 
Amritsar, and the industry is can ied on by stray 
artisans in Delhi, Lahore, Julhmdur and a few other 
cities, 'flic articles usually made are bangles, rings 
and similar plain ornaments, which are cast, polished 
and then gilt bv the same person. 

'fhe metal, old or new, costs about fourteen annas 
•to oil''« rupee a seer, file charcoal used comes to tour 
annas per seer of metal prepared, and the polishing 
and gilding to the same amount. The cost price is 
thus Re. 1-8 per seer. As the finished at tit le is dis¬ 
puted of at the rate of IK'. 1-12 to Rs. 2 a seer, the 
smith, who on an average handles three seers a day, 
makes a protit of Re. 1 to Re. 1-8. The industry 
requires less skill and labour than lock-making, and 
the profits appear to be greater. , 

Antimony ores occur 111 the Slugri glacier in Lifliaul 
at aji elevation of 13,50y feet. A mining lease to 

1 The mnchineiy also turns brass vessels. 
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work these was granted in 1904 to tiolonel Rennick, 
who, in spite of difficulties of labour, conmiunicatioii' 
and supplies, was able to ship 15 tons of stibnite 
(antimony sulphide) to England in the following year. 
He calculates that Ins deposits are capable of yielding 
from 200 to 400 maunds annually. Galena and blende 
are also found in the same locality. 1 ' 

The chief use of antimony is in type-founding, 
but its compounds are much in demand in medicine, 
paint-making 2 and the manufacture of red india- 
rubber. . 

1 See Holland and Fenner’s quinquennial review in Vul. XXXIX 
(11110) of the Her.Ceol. Sun', lud.. pi 214. 

2 See Thurpc, Hut. Ap/'l■ 1 turn., Vul. 1. Ail. Antimony. 
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Pm rmiv. 

Pottery is an important and evenly distributed craft, 
which aifords.a livelihood to 210,000 souls, of whom a 
third a:e worker*.* All potters, whether Hindus or 
Mohammad.ms, aic Kimihars hv caste. The Moham- 
madans predominate in the western districts, while the 
Hindus are m a majority in the Delhi Division. In 
Kan^ra all potters belong to the latter community. 

The poller’s services are indispensable to the domes¬ 
tic life of everv section of the people, but for kitchen 
utensils in particular the Mohammadans are his chief 
patrons.* The .Brahmimcal scriptures enjoin that an 
earthen vessel once used for lood must be thrown away, 
whereas brass and copper can be rendered ceremoni¬ 
ally pule by cleansing w 1 111 ashes or earth. Hence the 
Hindus and Sikhs, with the exception o! the Juts ot 
Fero/.epur and some other districts, have always pre¬ 
ferred metal to earthenware for cooking, eating, and 
ch inking. Even the Mohammedans, it must be noted, 
are now taking more and moicto imported porcelain 
or enamelled ironware, which they find cheaper and 
otherwise more satisfactory. 

The potter’s craft is not very lucrative (he randy 
earns more than four to six annas a day), as is prdved 
by his readiness to leave it *vhcnever he has the chance. 
He thsines best as a village menial or hi min in all* 
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those villages where irrigation is carried on by means 
of the Persian-wheel with its long rows of pots. His 
prosperity varies, in fact,‘with the syslem of irrigation in 
vogue. Thus in I)era Ghazi Khan the increase in the 
number of wells has improved his position, while in 
canal-irrigated tracts much of his work is gone, and he 
has to content himself with the less profitable system 
of cash payment for services rendered. 

Fortunately for himself, the village potter by no 
means coniines his activities to the making ot pots. 
During the rains he adds to his ipcpnie by weaving, 
plastering, sewing sacks, making saltpetre, and, above 
all, working as an agriculturist or farm-labourer. His 
work necessitates his keeping several donkeys which 
he also uses to carry Ins village patrons’ grain 'to the 
market for sale. Further, after he has supplied the needs 
of the villagers, he sells his wares to outsiders, and the 
town potter, who has only the subsidiary occupation of 
brick-making to fall back on, is unable to Compete 
with the subsidised goods of his village brother at 
the weekly fairs held in many ot the larger towns. 1 ’ 

There is hardly anv village where clay suitable fof 
the manufacture of rough unglazed vessels is not 
locally available. The potter generally digs up what he 
wants, free of all cost, from the common land, but in 
Kangra and Karnal lie has to pay for his clay as he has 
no hereditary position as a menial in the village eco¬ 
nomy of these districts. Of course, even in the other 
districts, if he chooses to use lands in the individual 
possession of a villager, he has to give a quid pro quo, 
in ca’sh or in kind, to the extent of a rupee or two per 
annum. ■ 

1 £.£., Hoshiarpur. 
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Each district usually has two or three varieties of’ 
olay, in different shades of grey and red. Yellow clay is 
common in the Karnnl district, where it is used for all 
kinds of utensils except those meant for cooking, but 
it is not found anywhere else except occasionally in 
the Jhtmg district, and near (lie Salt Range in the 
Shahpur district. Teiraeotta clays of line texture, 
yielding wares of good colour on being tired, are found 
in the Jullundur, Multan, Kohlak and Gujranwala 
districts. Most ot them, however, are fusible at a 
comparatively low temperature, and are unsuitable for 
the manufacture of stoneware, 1 but they could be made 
into superior red facing-bricks, ornamental tiles and 
other fancy terracotta wares. 2 3 

Chinn-ciay is a white, almost pure, silicate of alumi¬ 
nium with mere traces ot mineral impurities. The 
only variety known to occur in the province is the 
material called kharni, which is abundant in the 
Kasimptve and Rangpuii villages, about ten miles 
from Delhi. It enters to a small extent (as will be seen 
late/ into the manufacture of “ Delhi pottery,” and 
largely employed locally for whitewashing houses. 

1 Stoneware is dense, refractory and opaque. The liner qualities 
resist the action of acids and extremis changes ot temperature. It is 
made ot “bail clay " mixed with puwdcied Hint 01 sand. “ Hall elav " 

is a Variety of English elav loumionly Unmet in Devonshire or 
Dorsetshire. It is of a grey colour and contains a small proportion 
of iron, but moderate or huge amount ot organic matter. 

3 The statement in Ball, hcon Cuvl hul (p. 5(10) In Ihc effect 
that “ as yet no mateiial suitable lor Iciiacotta has been obtained in 
the Pnniali,” is now out of date. (See the Report of the Impaial 
Institute on a large senes of Indian potteiy clays, dated 15thMay 
1008 , and fm Wished by tire Repotler on Economic Products, Calcutta.) 
Til* places where good clays are found can easily be discovered by ^ 
loqjtl inquire. 
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‘Further, it is used all over the province for the manu¬ 
facture of hath alts or goldsmiths’ crucibles, as a coating 
on the wooden slates c.'f boys in indigenous schools, 
and in some places, r.g., Gujrunwala, lor the manu¬ 
facture of putty. In Delhi city it costs from six to 
seven annas a maund, but its price is higher m Amritsar, 
whence it is distributed to the towfis of the Punjab 
proper. 

The clay is of a uniform pale bull colour. It 
contains some gritty matter, chiefly felspar, and a 
considerable amount of potash-mica (muscovite) m 
both line and coarse plates. If it can be washed fiee 
of these impurities it might serve for the manufacture 
of terracotta as well as greyish white domestic wares. 
The addition of other materials, such as gypsum', might 
improve its colour. 

Fire-clay resists veiy high tempeiattires without 
fusing or lissuring, and is therefore of unpoitanu. to 
the glass-manufacturer, who lists it both lor crucibles 
and furnaces. It usually occurs under coal-seams, 
but there are 110 deposits known at Dandot or else¬ 
where in the Punjab. The variety found 111 J ublv.ilpor*, 
however, though in no way equal to the German, is 
suitable tor all purposes except, perhaps, the crowns 
of furnaces. 1 

Very little accurate information is available as to 
the oceui rence and composition of the clays, marls, 
quart/.es, and other pottery and glass-making materials, 

' Steatite- .It soapstone ..is, in admixture with lirc-cluy, bricks 

of a specially tcfiadory kind. ( Malld, Mater,alsjor Voltcry in Jttb- 
hnlfire in Kec. hcol. Sure, hut., Veil. XXII. p. 141.) Good steatite is 
found in the tumble rocks of JuUmlpore, in the Oulu ana Hcawar 
- States (C. I. Agency), and in some villages of the Jeyporc State (I aj- 
putana). . 
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which abound f’n this province. 1 A careful inquiry 
* into these is very necessary in the interests of the pottery 
industry, as well as of a prospective glass industry on < 
modern lines. Preliminary information and specimens 
of all the best-known local varieties should be collected 
through the district officers and a detailed scientific 
survey should* then be made by an officer of the 
Geological Department in consultation with a ceramic 
expert. 2 

Pottery means any article made of clay, or of a Pottery, 
plastic mixture o4 clay and other substances (such as 
quartz, gypsum, etc.), hardened by the application of 
fire. It includes such very different-looking things as 
roofing-tiles and Sevres china. 

The coarse pottery of the country is too well known 
to need description. The village potter makes it for 
local consumption (for there is very little trade in this 
commodity) in every town or village of the country on 
his rdm clidh or wheel, as he has done for thousands 
of years, and as the Egyptians of a still elder time did, 
li^ng before India became Aryan. The potter is now, 
as ahvays, a slave to tradition, and the lapse of untold 
ages has failed to alter his hard-set forms and methods. 

1 The Bikaner State has a series of valuable clays at Madh, 

Kotri and Surpura, suitable for making excellent cooking and 
cVamestic wares like those of Leicestershire, cream and buff-glazed 
tiles, terracotta, faience, Jolly-waie such as jampots, and salt-glazed 
drainpipes, bricks and sanitary ware generally. The only Bikaner 
clay, however, that approaches the kaolin used for earthenware in 
England is too aplastic and coarse in grain to be used for the same 
purpose. It may be noted that good white quartz suitable for pottery 
occurs in veins at Dariba and 111 the hills near Gopaipufa and 

Dungras. 1 

1 C/. p. 148. Some experimental work in the manufacture of tiles 
and ornamental pottery is being carried out in the J. J. Arts School, 
*Bomtjjiy. The expert is in a position to test clays and to give adwi'ce 
. * regarding them. '» 
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He is indeed quite unsophisticated as regards “ im¬ 
proved furnaces and ovens,'' and is equally innocent 
of all technical knowledge 1 of his inherited handicraft. 
Better methods of baking and of preparing clay would 
doubtless “ save the large loss that always takes place 
in his#kiln,” and enable him to turn out a superior 
article—for the durability and value of any kind of 
pottery depends on the way in which it has been tired. 
But he is very poor, and has not the means to follow 
expert advice, even if he had the least desire to do so. 

A review will now be taken of the few forms of the 
craft to be seen in the province, other than what might 
be called “crude pottery.” 

Bricks are made by hand in the neighbourhood of 
every large centre where they are wanted. Ordinarily 
the clay used is what can be had on the spot, as the 
cost of transport bars any effort to bring better 
material from any distance. But the inferiority of 
Indian fired bricks as regards strength and durability 
is more often caused by the method of manufacture 
than by the material employed. One of the main 
shortcomings of the process, the use of bad mcthlds, 
could be overcome by the employment of machinery, 
but an even greater obstacle is at once encountered, 
namely, the cost of transport. 

The introduction of glazed bricks into the plinths of 
buildings is a question that deserves the careful study 
of the Public Works Department, as it will do much 
to prevent the destructive saline efflorescence or “ scum¬ 
ming” which threatens the existence of every new 
public building in the province. 1 Very good floor-tiles, 

1 If ordinary bricks were burnt at a temperature high enough to 
cause the soluble salts in the brick-clay to combine with the other 
materials in i*, there would be no “scumming.” 
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capable of resisting damp and wear, coulcf be* made of 
* the terracotta clays mentioned above. 

Kdgazi (lit. paper-like) pottery is remarkable for its 
thinness, and is made by kuzgars (makers of this ware 
as distinguished from ordinary kumhdrs) at Basti 
Sheikh in Jullundur, and also at Jh ijj.tr, Panipatanda 
few other placed. 1 Clay of good texture is usrd, and is 
prepared with very great care. The aitides generally 
made are swains (water-jugs), and knturas (drinking- 
cups). » 

In addition JLg» kdgazi ware, the potters of Jhajjar 
make black utensils of exceptional hardness, ornamented 
with scratched patterns in amalgam. Small quantities 
of both varieties are exported to Delhi. 

A’glaze (as distinguished from an enamel, which is Glazed 
opaque and semi-vitritied) is a transparent vitreous 
coating applied to any kind of earthenware to render 
it impervious to liquids, or to serve as a means of 
decoration. .In this province it usually consists of a 
composition of lead, borax and crude glass, often 
coloured with mineral dyes. Glazed vessels are 
increasing in popularity amongst the poorer Moham¬ 
medans as they stand the kitchen tire better and thus 
come cheaper in the end. 

The best-known centre for the manufacture of this 
ware in the Punjab is Gujrainvala, where there are 
about twelve families who make cooking-pots and 
lattices. The industry has spread from here to Gujrat, 
where live families are now engaged in it, and also to 
Sialkot, where there are four. The Sialkot artisans are 
somewhat ambitious, and, in addition to the usutil pots 
arid jars, make artistic Vies, lattice-work, tea-sets, etc. 


1 


Kdgazi ware is no longer made in Tanda (Hostyarpur). 
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All three towns carry on a flourishing export trade 
in glazed ware to Lahore and the Canal Colonies.* 
Rawalpindi has four families of Bagri kumhars who 
immigrated from the Alwar State a generation ago and 
learnt the art of making glazed flower-pots and “ conser¬ 
vancy gamh'is ” from “ a man from Hyderabad (Sind).” 
Ordinary glazed vessels are made at Pasrur, and cups, 
vases, and similar articles at Lahore. A single individual 
makes them also at Amritsar but modestly owns that he 
cannot equal the artists of Gujranwala. At Batala 
three men turn out ordinary ink-pOfi with a kind of 
varnish, while at Panipat kuzgars make tea-sets and 
other fancy glazed articles for sale at fairs. 

The enamelled pottery of the Punjab, like that of 
Sind, is “a sumptuary, not a village art,” and was 
brought by the Moghuls from China by way of Persia. 
With the exception, however, of a single old artist in 
Jullundur, who has decided to take his art with him to 
the grave, Multan is the only place where it survives. 
Attempts to introduce it into Amritsar (ailed. 

The Multan industry is a relic of the time when 
enamelled tiles of light and dark blue colour*'with 
geometrical patterns and pious Arab inscriptions, were 
fashionable on tombs and mosques. In its origin it 
was entirely subsidiary to architecture, but now various 
kinds of vases, tea-sets and other fancy articles arc- 
made for Europeans. They are first prepared by 
ordinary potters and then painted and glazed by the 
sanuuris, as the workers are called. Formerly the 
painting was done by the kamdngars, 1 the saiianris 


1 The kamdngars were original)}! the makers of painted bows 
(kamdn) and arrows. Their original trade is now of no importance 
and they have taken to painting on wood generally. 
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Confining themseiVes to enamelling; but'th>» latter’ 
Have themselves now learnt to wield the brush and the 
style. There is a good export trade in this ware, which 
is popular as a curiosity, and yet its actual use amongst 
the people does not extend beyond Multan city, 
where the Mohammedans use bowls made of it for 
curry, and the Hindus for fruit and cardamoms. 

The industry is prosperous, but capable of much 
greater development if only the artisans showed a little 
more intelligence and enterprise. Both better materials 
and better design^ ire wanted. Multan enamel-work 
is especially suitable for the internal decoration of 
buildings, and it is to be hoped that it will not always 
be ignored by the Public Works Department of this 
province. 

The enamel is made with limestone and soda, the 
best colours used being dark blue from cobalt, and a 
very fine turquoise from copper. Violet, brown, green 
and othfcr colours have recently been introduced but 
with !ess success. 1 

Tlie number of toy-makers is larger than of the Toys, 
"lersoirs engaged in the manufacture of glazed or 
enamelled pottery, although the industry is only carried 
on to meet the irregular demand at local fairs and 
festivals. The artisans, who are all Hindus, are most 
numerous in Lahore, Delhi and Ambala, but are 
found in all towns of any importance. The toys are 
generally glazed or coloured, and consist of very rude 
and often grotesque figures of gods, men and animals. 

The importation of German toys is increasing injthe 
_ . _ __ 1 _ 

1 Fpr a good account of the Mujtan industry from an artistic poinl 
of'view, see Mr. Lockwood Kipling's note, revised by Mr. Percy/ 

# Bfown, in^the Multan Gazetteer, p. 246. 
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CBunti'y, 1 and an effort might be fnadeto improve 
the work of the Punjab artists by a judicious distribu¬ 
tion of plaster-of-Paris models as wlel as by the 
establishment of small museums in suitable localities. 
The admirable perfection to which Lai Chand of 
Rupar has carried the art of clay-modelling, as well 
as the achievements of the Lucknf.w artists, would 
lead one to hope that the industry has a future in the 
province. 

China-waic. What is known as “ Delhi pottery ” j,s probably the 
only China-ware made in the Punjab. Its “ tine texture 
of glaze, a rough duck-egg-like coating,” owes its fame 
to the enthusiasm of the late Mr. Lockwood Kipling, 
who exhibited it at the London Exhibition of 1870. 
Its commercial importance is nil at present, as only a 
solitary individual, a Hindu kmnhar, Ram Parshad by 
name, makes tiles, vases and similar objects for sale to 
passing globe-trotters. Its possibilities, however, are 
very great. The materials used are Kjisunpo.e kaolin, 
Tughlakabad quartz, 3 and gum, in the proportion of 
40 : 4 ; 1. The kaolin is freed from grit by passing it 
through a piece of coarse klnidar cloth, and the quart, 
is powdered. After mixing, the mass is moulded, 
coloured, and then baked in a rude furnace. 

The whole process is wrong and the ignorance and 
lack of enterprise of the potter combine to turn out an 
inferior curio, where a European ceramic expert would 
probably, as suggested above, produce useful domestic 
and other wares. In the first place the presence of 

See pp. 224-226. 

> That which waa made some years ago was a failure, but circum 
stances have changed since then. 

3 Kasimporc is three miles Irom Palan station, and Tughlakabad 
eleven, iii t thc same direction. 
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quartz makes “Delhi pottery” porous, so* a certain' 
amount of felspar 1 is essential to improve its texture. 

The gum, too, increases the pojosity of the vessels and 
is useless for any purpose except that of saving the 
potter the trouble of grinding and mixing the materials 
properly. 

A kind of white ware is made by a potter m Gujran- 
wala with a mixture of Kasimpore kharia and soap¬ 
stone, of which the latter is brought, according to his 
account, from a place in the Kashmir State. The 
vessels are turned, very thin and require a great 
expenditure of time and labour. 

The only modern pottery-works that ever existed in Factories 
the Punjab are those set up at Haranpur in 1894, and 
closed in the following year. It is said that the clay 
found not far from the site proved to be excellent, and 
that very good samples of ornamental glazed tiles as 
well as salt-glazed sanitary ware were turned out. 

Dandot .coal was used for fuel. The undertaking 
failed only on account of the mismanagement of those 
on Ac spot, and the inability of the promoters to find 
••i man. in whom they had sufficient confidence to 
justify their spending more money. 

Before concluding this chapter, it will not be out 
of place to remind the reader that as the value of the 
finer kinds of pottery is much higher than that of the 
raw material, it is by no means usual m Europe for 
the works to be near the clay-deposits. 2 A very large 

1 Felspar is an essential constituent of both gneiss and granite, and 
is found throughout the whole Himalayan area. Deposits probably 
occur near Kasimpore. * 

* It would appear that in the United States, out ot the total cost of 
tho manufacture of pottery, 90% is cost of labour, and the remaining • 

10 % is etist of materials, power plant, depreciation, etc. 
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quantify of clay is exported, for Example, from the 
south-east coast of England, not only to other parts of 
the country but also tcf France and Germany. What 
with the kaolin deposits of Kasimpore and Bikaner, 
and the terracotta clays found in various districts, 
there would appear to be an opening for the manu¬ 
facture of acid-proof jars, 1 and sanitary and domestic- 
wares, on modern lines, at several places in the 
province. 

1 The Lahore sulphuric acid factories use about 1,500 and the 
Delhi ones 2,500 jars a year. * 



CHAPTER XX. 

Glass. 

* * 

Glass is mainly the product of the fusion of 
about two parts of silica or sand, and one part of an 
alkali 1 , its quality being finally determined by the 
metallic oxides that also enter into its composition. 
The industry has been known m India from the earliest 
times, but, like many others, it is now decaying under 
the pressure of modern conditions. 

Glass-making, as it now exists in the Punjab* is 
divisible into two well-defined categories : the indi¬ 
genous household industry, and the modern factory 
industry. Both will now be discussed in their order. 

The distribution of the indigenous industry will 
appear from the subjoined table. The reader will 

r Sodium sulphate (p. MO supra.) has never been tried in India, 
the alkali generally used being sodium carbonate or bicarbonate, 
which are the cheapest to import. 

Attempts made in Europe to use soda in lire still cheaper form of 
common salt have so far failed, as the action of silica on salt requires 
a very high temperature which volatih/.es salt. “It would no doubt 
be possible to cause the reaction to take place al a lower tempera¬ 
ture by introducing water vapour ; this, however, has not bSen at¬ 
tempted on a large Scale " (Thoi pc, f)/V7 d/'/>/, Client., Vol. II. Art’ 
»lass, p. 220.) 

* 30 
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bear in .wind, however, that where a "Graft is so rapidly 
hastening to its end, the figures of to-day will not be- 
correct a year hence. 


Distiict. 

i 

! Number of 
« Furnaces. 

i 

Number of 
Artisans. 

Centres of Manufacture. 

. 0 _ _ . 

Gurgaon 

G 

! 

32 

Sohna (Gurgaon tali), Rai¬ 
pur and Pingor (Palwal). 

Rohtak. 

3 

24 

Daola (Jhaijar). 

Karnal. 

2(5 

108 

Thanesar, Laclwa, Nawarsi, 
Mahraand Ghalour (Tha¬ 
nesar) ; Duma, Bindnina, 
SiAna Saida n and Gum- 
thala Garhu (Gula), Ra- 
jaund, Kaithal, Pharal, 
Habri (Kaithal); PAnipat, 
Karnal. 

Amballa 

2 

1G 

Kaipore, Sadhaura (Narain- 
garb). 

Hoshiarpur . 

7 

20 

Pindoga (Una) ; Jaijon, 
Sahba, Kathgarh (Garh- 
shankar); Dasuya. 

Kangra 

G 

30 

Indpur : nd Sohlda (Nur- 
pur) ; Nadaun (Hamirpur). 

Lahore. 

4 

4 

Lahore City. 

Jhelum. 

G 

3G 

Sultanpur (Jhelum). 

Sialkot. 

8 

44 

Sialkot city; Sankhatra 
(Zafarwal). 

Rawalpindi . 

7 

j 

27 

j Shah Allahditta (Rawal- 
' pindi), Dhok Maniar, 
Dhakhli, Bagham (Gujar 
Khan). 

Atlock. 

10 

3S 

Cliohi Garhalah, Bagh Nilab 
(Atlock) ; Jabi (Fateh- 
jang). 

Multan. 

7 

40 I 

Multan City. 

Muzaftargarh 

7 

I 

I 

1 

10 

Basira, Kinjar and Khan- 
garh (Muzaftargarh) ; Ali- 
pur, Shahr Sultan and 
Khairpiir Sadat (Alipur). 

Dera Ghazi 

5 

21 

Dera Ghazi Khan, Rajan- 

Khan. 

1 


pur. 
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• * 

For the sake otV clearness the subject 1 nAist # furthen 
be subdivided into the manufacture of :— 

(a) Crude glass. 

{ b ) Bottles, bowls, etc. 

(c) Kumkumas (large globes silvired within, 

which are broken up, the pieces being 
used as spangles on phulh'iris) 

(d) Bangles. 

Home-made glass no longer competes with the pro- Urude K Uss 
duct of the modern factories because of the dearness 
of fuel. The only places where its manufacture sur¬ 
vives are Indpur<(Kangra), Sahba and Kathgarh (Ho- 
shiarpur), Sohna (Gurgaon), Dera Ghazi Khan, and, 
above all, Panipat. With the exception of the last- 
named place, where the kumkuma blowers make a 
special variety for themselves, the output of the fur¬ 
naces is dwindling every year and will soon be nil. 
Factory-glass comes chiefly from Ambala and Feroza- 
bad and costs from Rs. 3-10 to 4-8 a maund. 

Syiall bottles, chiefly for the use of perfumers, are Glassware, 
made at the furnaces in Sialkot City, and inferior 
^ kinds of chimneys, bowls, etc., by the four blowers in 
Lahore. There are three furnaces with eight blowers 
altogether in Gumthala Garhit and a few more at Bin- 
drana, Barnaand Siana Saidfin (Karnal District), where 
glass retorts, locally employed in the manufacture of 
sal-ammoniac are prepared. 3 The manufacture of 

1 Koran account of the indigenous glass industry see Monog on 
the Pottery and Glass Indnslncs of the Punjab (1892), pp. 23 et scq. 
and an article by Mr. B. M. Mookcrjee in the Indian Trade Journal, 

March 23, 1909, p. 280. 

* See p. 41 for an account of pliulkdn*. 

3 See p. 137. 25,000 of these rctotls arc.annually midc at 
Gunittfala Garhu. Inferior Keio/.abad katicli costing Rs. 2-4 a maund 
ie used. The cost piicc of a fclutt, including the bluwct s fee of 
ihree pies, amounts to 1-1 annas. ’ 
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glassware a'i Dasuya, once considerable, may be con¬ 
sidered extinct for all practical purposes. 

Panipat is noted for, a small kumknnia industry, 
which owes its continued prosperity, in spite of foreign 
competition; to the strong conservatism of the Jat pea¬ 
sant-women of Sind and the Punjab, who patronise it. 
There are three factories, each of whicji employs three 
blowers and half-a-dozen coolies, and works during 
eight months in the year. The making of the glass 
takes a fortnight each time, and tln^ is followed by the 
blowing of the globes, which lasts fpr twenty days. A 
Panipat blower gets piece-wages and is said to earn 
one rupee a day when working. The spangles sell at 
from Rs. H to 1(5 a lnaund. 

Bangles are now the only important product of the 
indigenous glass industry. They are roughly made, 
and sell wholesale at from eight annas to three rupees 
a thousand. The Maniar, who alone knows how 
to slip these fragile ornaments over the hand,* hawks 
them about among the poorer village-women, 'who 
lack the means to buy the handsomer and better 
finished Austrian article preferred by their sisters in 
the towns. 

It may be mentioned here that in the Delhi Division 
glass bangles must be worn by every married woman, 
be she Hindu or Mohammadan, the only exceptions 
being certain castes among whom custom substitutes 
lac or ivory. In the eastern districts of the Punjab 
proper, their use is universal, though in no way obliga¬ 
tory, with all classes. Westwards, however, the place 
of glass is taken more and more by ivory, so that in 
Multan the former is only seen on the wrists ol .the 
poorest women-folk. 
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Although handle-making is in some w.tys.^ Irouso 
• hold industry, it is really conducted on the factory 
system, a capitalist owning the furnace and supplying 
the fuel and raw material. The amount sunk in one 
of these establishments, however, is small—in Multan 
it is only about Rs. 60 or 70. The workers get piece- 
wages and earn,from 4 to 8 annas a day, but many of 
them are partially agriculturists and at certain seasons 
leave the furnaces to work in the fields. In the Delhi 
Division, as in Hosluarpur, the craft is monopolised 
by the Maniir, the hereditary bangle-maker of 

I * 

Hindustan, but in Jlielum it is practised by Pathans, 
and in Multan and other places by men of every tribe. 
The artisans are all Mohammadans save in the 
Gurgaon and Rohtak districts, where they are Hindus. 

The indigenous glass furnaces are more defective 
than even those of Ferozabad, and are worked in .1 
very unscientific manner. Their faults and the 
remedies proposed may be summarised as follows :— 

1! The furnaces are so badly made at present that 
tliSy will not outlast two or three meltings. As they 
cost from Rs. 10 to Rs. 50 to reconstruct, it would be 
more economical in the end to have a solidly built 
structure once for all. 

2. The question of luol now dominates the industry. 
Since coal is generally cheaper on the Delhi side than 
wood, it is necessary to contrive a furnace capable 
of burning both wood and coal. The present arrange¬ 
ment is for wood only. 

3. A better regulation of the air-passages viould 
enable the temperature of the furnace to be raised or 
lowered as required anc), would thus economise fuel. 
^At present excessive heat is used for the Chinese and 
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coloured glasses which do not want it and an insuffi¬ 
cient amount for other varieties, which accounts for 1 
their being so often full ef specks and bubbles. 

4. Several kinds of glass of different melting points 

are often heated in the same furnace. It would 
obviously be more economical to melt only one kind 
at a time. c 

5. The present practice is to heat the furnace for a 
period and then leave it idle. The frequent change of 
temperature both shortens its life and diminishes its 
efficiency for the time being by causing it to crack- 
The furnaces should be worked continuously by a 
system of shifts, such as is actually in vogue in Nagina 
and Saharanpur. 1 

(5. All glass objects must be annealed or eooled 
slowly, in order to prevent them from becoming brittle 
or even Hying in pieces when they cool. There 
should be properly constructed ovens for this operation 
in connection with all furnaces, to save the Icgs now 
caused by frequent breakages. 

Although the existing furnaces are bound to dis¬ 
appear, the manufacture of glass articles, as a household 
industry, appears to have a future ill this province, and 
deserves encouragement. The big factories might be 
subsidised by Government to set up model furnaces 
near their works for the instruction of selected work¬ 
men, who could also be taught the use of the tools and 
presses that give such excellent finish to Austrian 
bangles. The manufacture of glass beads, pearls and 
mosaic, could also be introduced. These are made in 
various places in Italy, such as Morano near Venice, 
with a glass resembling Ilia) of the Indian bangle- 
* 1 Chattcrjcc, Industries of tlic United t'rovinces, p, 10(ii 
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maker and with Simple implements which'are,easy ta 
•handle after a little practice. The Italian fucnace, too, 
is by no means “ modern,”»as the word is usually 
understood, but would, nevertheless, serve as an excel¬ 
lent model for this country. 

Another hand-industry suited, in its simpler forms at 
least, to present conditions in the Punjab, is table glass 
blowing, which has attained considerable importance, 
in Central Europe as a household craft in some parts, 
and one for small factories in others. It includes 
the manufacture pf a great variety of objects, re¬ 
quiring much of practice, but only a small amount 
of intelligence and capital to produce—from ther¬ 
mometers to test-tubes. The industry would consume 
a largfe amount of glass-tubing, the manufacture of 
which would afford a fresh outlet to the large 
establishments which will now claim the reader’s 
attention. 1 

Therfc are two modern factories in the Punjab— 
the \jpper India Glass Works at Ambala, and the 
recently started Panipat Glass Works. The former 
is efficiently managed, and, in spite of the many 
difficulties that must confront a pioneer industry, 
has paid fairly well since 1904, when it came into 
the hands of the present proprietors. It has two 
fitVnaces 1 heated by the regenerative coal-gas system, 
and employs a stall of about 60 persons, including a 
chemist and an Austrian furnace-man. The original 
idea was to specialise in glass-blowing, but this had to 
be given up for want of skilled labour. The manage¬ 
ment are, however, by no means despondent,* and 


Table glass- 
blowing. 


Modern 

factories. 


1 One of these furnaces wiW produce from 75 to 80 maunds of, 
$:rude g^ss in 24 hours and the other from 112 to 128 in 30 hours. • 
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fortifier] by the generous and well-directed help of Sir 
Louis Dane’s Government, will try again. 1 

For the present, the,, factory only produces crifde 
glass to the extent of 25,000 to 30,000 maunds a yeat 
for the use,of the indigenous furnaces. It may be 
mentioned that Ambala and Ferozabad glass has 
driven the Belgian material out of the markets of 
Northern India, where it was formerly supreme. 

The new glass factory at Panipat is a much smaller 
venture than the preceding, and has a capital of only 
Rs. 10,000. It has a single furnace, directly tired, and 
capable of producing from -10 to -vOmaunds of crude 
glass in 24 hours. The proprietors have already com¬ 
menced with the manufacture of phials and hope 
gradually to direct their energies into other channels. 
They propose to train men of the lowest classes, Such as 
chamars and sweepers, as glass-blowers if apprentices 
of a higher standing do not come forward, but have no 
intention of employing the hereditary craftsmen, who 
hold sullenly aloof. The factory gets both quartz-sand 
and limestone from Delira Dun at a cost of 12 annas and 
7 annas a maund respectively, delivered at Panipat. 

The promoters of the modern glass works sej up in * 
Northern India from time to time have had to contend 
with many difficulties, arising chiefly from bad manage¬ 
ment, want of sufficient working capital, and in¬ 
experience of the effect of the Indian climate on the 

1 The grant is of Rs fi.OOO to 7,900 ,i year, for live years, and is 
conditional on the employment of a practical chemist and blower, 
and the training of live to ten apprentices at a time. It lias been 
stipulated that three of these apprentices shall have a University 
qualification in science. 

Tlfe Madras Government also has accepted the beneficent policy 
of encouraging infant industries by well-regulated subsidies. The 
Madras Glass Works Co.,Ld„ have been given the right to collect half 
,the wood used by them for two years, subject to a maximum ,of 
'i ,200 tons, free of all royalty, from the Government forests. < 
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furnaces; but (tie greatest obstacle m their .way has 
* been the lack of skilled bloweis. Foreign workmen, 
/fustrian as well as Japanese*, were tried and found • 
'wanting : the Maiudr proved no less a failure on 
account of his inordinate vanity and consVrvutism. 

One remedy for this lies in training up a new class 
of workman altogether, under expert instruction. It 
ought not to be difficult to Find recruits for a trade m 
which any person with physical sliengtli and a little 
education can learn enough in a couple of years to 
earn Rs. 100 a month or more. 1 That an adequate 
number of Puejitbi youths suited to the work will 
come forward to take advantage ol (he facilities afforded 
to them by Government, is proved by the fact that 
the Ambala factory once received 500 applications in 
reply to an advertisement for two educated apprentices. 

Further, there is a large held in India fur the use 
of glass-blowing machines which do the wmk of a 
blower equally well and much more rapidly. It is only 
by adopting such machines that success could be 
hoped for in competition with imported glassware. 

•The question of a local supply of alkali has already 
, been considered. 2 Another great difficulty is the one 
already considered m the chapter on Pottery, namely, 
the absence of information on the Punjab sands and 
quartzes suitable for glass-making, which need cuieful 
investigation. 3 An mqiiirv into rcli * soils has also 

1 The Austrian glass-blovvcis, nidin.uy men ol (lie working class, 
earn Rs. 250 a month ami mote in tins country. 

* Sec pp. 141 ct sc:/. 

S See p. 272. A pure quart/, stone, app.ncnlly veiy suitable foi 
glass-making, is foil ml at 1 ughlakabad (note 3 on p. 2/S). 

A white variety of qu. 1 rU-s. 1 nd with 99 It per cent, ol silica,»equal 
to that'of Fontainebleau, can be delivered at l’alana Stalion (Jiik.mcr 
Slate),at Rs. 12 a ton. Inferior kinds, which arc also abundant in 
the-State, can be had for less. - 
* 4 See p. 140. 

' 37 



290 


.GLASS. 

Been suggested, but the advantage 'of this is more 

doubtful. The composition of these soils is so variable' 

' « 

that it would need constant analyses to determine their 
alkali content. 

Glass-works will only yield a profit if they confine 
themselves to producing a strictly limited variety 
of ai tides, which means that they must command a 
large market. The existing enterprises are greatly 
handicapped by the rates on glass, which arc compara¬ 
tively heavy between inland centres, and thus serve as 
a bounty to the imported article. il'l ( >e Ambala and 
Panipat factories ought surely to be given special 
quotations, such as are usually accorded to similar 
industries elsewhere. 



